

















にケモカイン CXCL12 の受容体 CXCR4 が必須であるこ
とを明らかにした．成体骨髄の pDC 特異的細胞表面抗
原 PDCA-1 を用いた免疫染色を行うと，大部分の PDCA
-1+細胞は，ＣXCL12 を高発現する細網細胞であるＣAR






























平成 20 年度は再生医科学研究所の設立 10 周年に当たります．これを機に再生医科学研究所の新た
な飛躍を祈念します．
平成 20 年 1 月
所 長 坂 口 志 文




本研究所は，平成 10 年 4 月 9 日に設置された．その前身である胸部疾患研究所は，昭和 16 年 3 月に
「結核の予防及び治療」を主軸とする結核研究所として設置され，昭和 42 年 6 月には結核胸部疾患研
究所に名称変更，さらに昭和 63 年 4 月には「胸部疾患に関する学理及びその応用の研究」を目的とし
た胸部疾患研究所への全面改組が行われたが，胸部疾患に関する研究・治療を取り巻く社会的要請の変






本研究所は，平成 10 年 4 月の発足時は 5 大研究部門と附属再生実験動物施設で組織された．その後
平成 14 年 4 月に附属幹細胞医学研究センターが設置され，平成 16 年 4 月に研究部門の再編（1 大研究
部門減）の実施によりナノ再生医工学研究センターが設置された．平成 16 年 10 月には，住友電気工業
㈱の寄附による寄附研究部門が設置され，よって，現在 4 大研究部門（生体機能学，生体組織工学，再




行った ES 細胞を，文部科学大臣が確認したヒト ES 細胞使用研究機関へ分配するナショナルバイオリ
ソース事業を実施している．
主な建物は，再生医科学研究所西館（旧胸部疾患研究所附属病院の後身である医学部附属病院南西病
棟と合同使用），再生医科学研究所東館（旧生体医療工学研究センター），ES 細胞研究棟（平成 14 年竣工），
南部総合研究実験棟（ウイルス研，医学研究科との 3 部局合同使用）（平成 14 年竣工）の 4 棟となっている．
２－２ 教 員 数 等
 教 員 （平成20年 1 月 1 日現在）
 大学院生・研修員・研究生等 （平成20年 1 月 1 日現在）
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Department of Molecular and Cellular Biology
分野主任 教授 永田 和宏
Prof. Kazuhiro Nagata
【研 究 概 要】
細胞機能調節学分野では，分子シャペロンの機能解析を中心に，再生現象の分子基盤とも言うべきタンパク質の
合成・再生・品質管理の機構について，以下の 4 つの大きなテーマに添って研究を進めている．
第 1 のテーマは，小胞体における productive folding に関する研究であり，コラーゲン特異的分子シャペロン HSP
47 の機能解析を中心に研究を進めている．HSP47 はコラーゲンの正常な合成・分泌にとって必須の分子シャペロ
ンであることを明らかにしてきたが，HSP47 は組織の繊維化にとっても重要な寄与をし，HSP47 の発現を抑制す
ることによって繊維化の進行を遅らせることができる．HSP47 ノックアウトマウス，および HSP47 ノックアウト








レベルで行っている．ERQC, ERAD に関しては，遺伝子レベルで mutation をもったタンパク質が ERAD 機構によっ
て分解されたり，あるいは ERQC の破綻が疾患を引き起こすことが明らかにされ，臨床・疾病治療の面からも注
目されている．ERAD に関わる EDEM ホモログタンパク質は，酵母では 1 種類，哺乳類では 3 種類あることが明
らかにされた．いずれも糖タンパク質の ERAD を促進するが，その分子メカニズムは異なっているようなので，
その違いを明らかにするとともに，EDEM ファミリーを包括する機能の解明を行いたいと考えている．さらに，












ある SOD1 の凝集に関して研究を行い，神経以外の細胞内に SOD1 の凝集体を脱凝集する能力があることを見出
した． （文責・久保田）
昨年度よりスタートした第 4 のテーマである小胞体内のレドックス関連因子 ERdj5 に関して以下のことを明ら
かにした．ERdj5 を過剰発現させるとチオレオドキシン様ドメインの活性部位である CXXC モチーフ依存的にミス
フォールドタンパク質のジスルフィド結合を還元し，ミスフォールドタンパク質がジスルフィド結合依存的なオリ
ゴマーを形成するのを抑制することで ERAD を促進した．ERdj5 はシステインを持たないミスフォールドタンパ
ク質の ERAD は促進も阻害もしない．一方，siRNA で ERdj5 を knockdown するとミスフォールドタンパク質のオ
リゴマーがより蓄積し，分解も遅延した．また，ERdj5 は EDEM と同様にマンノーストリミング依存的に ERAD
を促進することがわかった．さらに ERdj5 は DnaJ ドメインを介して分子シャペロン BiP と結合し，この BiP との




The major focus in the Department of Molecular and Cellular Biology is to study the stress response and the regu-
lation and function of molecular chaperone/stress proteins. We are working mainly on the four topics in this field.
We found and cloned the gene of a novel stress protein HSP47 which resides in the endoplasmic reticulum (ER)
acting as a collagen-specific molecular chaperone in the pathway of collagen biosynthesis, processing and secretion.
HSP47 specifically and transiently binds to various types of collagen in the ER. In addition to the binding specificity to
collagen, the expression of HSP47 is always closely correlated with those of collagens during the normal development
of mouse embryo as well as in the pathophysiological conditions including liver and renal fibrosis.
We already succeeded in making knockout mice lacking hsp47 gene, which resulted in causing the embryonic le-
thality at 10.5 dpc in hsp47－/－ homozygotic mice. In these homozygotic mice, the maturation of type I collagen was ab-
normal and the immature form of procollagen accumulated in the tissues. Using hsp47－/－ ES cells, we found this year
that type IV collagen secreted from hsp47-null cells could not form correct triple helices and the basement membrane
was not formed in the embyoid bodied from those cells. We also observed the impairment of basement membrane for-
mation in mouse embryos, thus these findings reveal that the knockout of a chaperone protein HSP47 causes the ab-
normality in molecular maturation of its substrate, and HSP47 is essential for mouse normal development. In those
knockout mice, type IV collagen was observed to accumulate in the ER causing an ER stress, and apoptosis was also
observed in those embryos after 10.5 dpc. (By K. Nagata)
Another project we are working on is the molecular mechanism of ERQC (ER quality control) and ERAD (ER-as-
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sociated degradation). Many works have clarified the importance of ERAD of misfolded proteins and the disruption of
ERQC in genetic diseases and neurodegenerative disorders. We have previously cloned a mouse gene EDEM, which
is involved in the ERAD of glycoproteins. There are three EDEM homolog proteins in mammals and one paralog in
yeast. Although all of the homologs enhance glycoprotein ERAD, the molecular mechanisms of each proteins seem to
be different. We are now investigating the functional divergence as well as the comprehensive mechanism of these
EDEM family proteins. We are also working on the involvement of N-linked sugars on the ERQC, the molecular
mechanism of retrotranslocation of misfolded substrates, and the molecules responsible for the ubiquitination of ERAD
substrates on the ER membrane. Recently, we have found that two ER lectins make a complex with a membrane-em-
bedded ubiquitin ligase, forming an ER quality-control scaffold. Biochemical analysis of these ER lectins are under in-
vestigation. (By N. Hosokawa)
Cytosolic molecular chaperones plays essential role in folding of proteins and preventing aggregation. We have
detected protein fractions containing co-factors of cytosolic chaperonin CCT. In the presence of these factors, CCT-as-
sociated chaperone functions were stimulated. We found that McKusick-Kaufman syndrome (MKKS) protein, a chap-
eronin-like cytosolic protein, shuttles between the centrosome and cytosol. In contrast, disease-causing MKKS mutants
are rapidly degraded and/or form insoluble structures. Chaperone-dependent ubiquitin ligase plays an important role
in the degradation of MKKS mutants. In addition, we found that aggregates of a SOD1 mutant that causes amyotrophic
lateral sclerosis (ALS) can be disaggregated in non-neuronal cells. (By H. Kubota)
We have found that ERdj5 catalyses reduction of intermolecular disulfide bonds of misfolded proteins via CXXC
motifs in its thioredoxin-like domains and promotes their ERAD. Knockdown of ERdj5 using siRNA delays ERAD of
misfolded proteins. ERAD of cysteine-less misfolded proteins are affected by neither overexpression nor knockdown of
ERdj5. ERdj5 accelerates ERAD in a mannose-trimming dependent manner as well as EDEM does. ERdj5 also interacts
with an ER molecular chaperone BiP via its DnaJ domain. The interaction is necessary for the ERAD acceleration of
ERdj5. These findings suggest EDEM-ERdj5-BiP complex accelerates ERAD efficiently: EDEM recognizes misfolded
proteins; ERdj5 catalyzed reduction of their disulfide bonds; BiP unfolds them into extended polypeptides and holds
degradation-competent form until they are transfered to dislocon. (By J. Hoseki)
【業 績 目 録】
 誌上発表 
１）原著論文
Morito, D., Hirao, K., Tokunaga, F., Hosokawa, N., Cyr, D.M., Tanaka, K., Iwai, K. & Nagata, K. : Gp78 cooperates
with RMA1 in ER-associated degradation of CFTR∆F508. Mol. Biol. Cell. in press
Hirayama, S., Yamazaki, Y., Kitamura, A., Oda, Y., Morito, D., Okawa, K., Kimura, H., Cyr, D.M., Kubota, H. & Nagata,
K. : MKKS is a centrosome-shuttling protein degraded by disease-causing mutations via CHIP-mediated ubiquit-
ination. Mol. Biol. Cell. In press
Nakamura, J., Fujimoto, M., Yasuda, K., Takeda, K., Akira S., Hatayama, T., Takagi, Y., Nozaki, K., Hosokawa, N., &
Nagata, K. : Targeted Disruption of Hsp110/105 Gene Protects against Ischemic Stress Stroke in press
Nakayama, S., Mukae. H., Sakamoto, N., Kakugawa, T., Yoshioka, S., Soda, H., Oku, H., Urata, Y., Kondo, T., Kubota,
Annual Report 2007
生体機能学研究部門 －６－
H., Nagata, K. & Kohno, S. : Pirfenidone inhibits the expression of HSP47 in TGF-βl-stimulated human lung fi-
broblasts. Life Sci. in press
Hosokawa, N., You, Z., Tremblay, L.O., Nagata, K. & Herscovics, A. : Stimulation of ERAD of misfolded null Hong
Kong α1-antitrypsin by Golgi α1,2-mannosidases. Biochem Biophys Res Commun. 362 : 626－632（2007）
Nagasawa, K., Higashi, T., Hosokawa, N., Kaufman, R. J. & Nagata, K. : Simultaneous induction of the four subunits of
TRAP complex by ER stress accelerates ER degradation. EMBO reports 8, 483－490（2007）
Mizobuchi, N., Hoseki, J., Kubota, H., Toyokuni, S., Nozaki, J., Naitoh, M., Koizumi, A. & Nagata, K. : ARMET is a sol-
uble ER protein induced the unfolded protein response via ERSE-II Element. Cell Srtuct. and Funct. 32 : 41－50
（2007）
Yoshioka, S., Mukae, H., Ishii, H., Kakugawa, T., Ishimoto, H., Sakamoto, N., Hujii, T., Urata, Y., Kondo, T., Kubota, H.,
Nagata, K. & Kohno, S. : Alpha-defensin enhaces expression of HSP47 and collagen-1 in human lung fibrolasts.
Life Sci. 80 : 1839－1845（2007）
Kosaka, H., Hoseki, J., Nakagawa, N., Kuramitsu, S. & Masui, R. : Crystal Structure of Family 5 Uracil-DNA Glycosy-




久保田広志，北村 朗，永田和宏：細胞質シャペロニン CCT が異常タンパク質凝集の初期過程を抑制して細胞毒











Nobuko Hosokawa, Ikuo Wada, Koji Nagasawa, Tetsuya Moriyama, Katsuya Okawa, Kazuhiro Nagata : Human XTP3-
B forms an ER quality-control Scaffold with the HRD1-SEL1L ubiquitin ligase complex and BiP．特定領域研究
「タンパク質の一生」ポストシンポジウム，熱海市，2007.11.22－23
久保田広志：McKusick-Kaufman syndrome タンパク質の病因変異体の凝集と分解．第 2 回臨床ストレス応答学会
大会，福岡市，2007.11.30
久保田広志，里本健輔，山谷 理，永田和宏：細胞質シャペロニン CCT 共役因子の探索 第 30 回日本分子生物学





寳関 淳，潮田 亮，新木和孝，Jansen Gregor, Thomas David，永田和宏：小胞体関連分解における新しい因子
～ジスルフィド還元酵素 ERdj5．第 7 回日本蛋白質科学会年会ワークショップ，仙台市，2007.5.24－26
寳関 淳，新木和孝，潮田 亮，Gregor Jansen, David Y Thomas，永田和宏：小胞体関連分解における新しい因子？




Akira Kitamura, Hiroshi Kubota, Masataka Kinjo, Richard I. Morimoto, Kazuhiro Nagata : Cytosolic chaperonin CCT
prevents neuronal cell death with altering polyglutamine oligomeric aggregate formation., Kyoto University
IFMS International Symposium 2007,Kyoto, 2007.9.19－20
Akira Kitamura, Hiroshi Kubota, Noriko Inada, Gen Matsumoto, Masataka Kinjo, Richard I. Morimoto, Kazuhiro Na-
gata : Fluorescence correlation spectroscopy analysis of the aggregation and disaggregation of amyotrophic lat-
eral sclerosis-linked SOD1. FCS Workshop 2007, Sapporo, 2007.11.26－28
北村 朗，久保田広志，松本 弦，稲田のりこ，金城政孝，Richard Morimoto，永田和宏：変異型 SOD1 タンパク
質凝集体形成と脱凝集メカニズムの時空間的解析．第 30 回日本分子生物学会年会，第 80 回日本生化学会大
会合同大会一般口頭発表，横浜市，2007.12.14
北村 朗，久保田広志，松本 弦，稲田のりこ，金城政孝，Richard Morimoto，永田和宏：変異型 SOD1 タンパク
質凝集体形成と脱凝集メカニズムの時空間的解析．第 30 回日本分子生物学会年会，第 80 回日本生化学会大
会合同大会，横浜市，2007.12.11－15
石田義人，久保田広志，北村朗，永田和宏：Hsp47 ノックアウト細胞における，コラーゲンの凝集体形成とアポトー
シス誘導．第 39 回日本結合組織学会学術会議・第 54 回マトリックス研究会大会合同学術集会，東京都，
2007.5.9－11
Yoshihito Ishida, Kubota hiroshi, Kitamura Akira, Kazuhiro Nagata : Aggregation of type I collagen and induction of
apoptosis in Hsp47-null cells．第 40 回日本発生生物学会・第 59 回日本細胞生物学会合同大会，福岡市，
2007.5.28－30
Yoshihito Ishida, Hiroshi Kubota, Akira Kitamura, Akitsugu Yamamoto, Tamotsu Yoshimori, Kazuhiro Nagata : Un-




Ryo Ushioda, Jun Hoseki, Kazutaka Araki, Gregor Jansen, David Y. Thomas, Kazuhiro Nagata : A novel thiol reduc-
tase, ERdj5, is required for ER-associated degradation of misfolded proteins．第 40 回日本発生生物学会・第 59
回日本細胞生物学会合同大会，福岡市，2007.5.28－30
Ryo Ushioda, Jun Hoseki, Kazutaka Araki, Gregor Jansen, David Y. Thomas, Kazuhiro Nagata : A novel thiol reduc-
tase, ERdj5, is required for ER-associated degradation of misfolded Proteins Gordon Research Conference,
Annual Report 2007
生体機能学研究部門 －８－
Stress Proteins in Growth, Development & Desease, Oxford（UK），2007.8.19－24
Ryo Ushioda, Jun Hoseki, Kazutaka Araki, Gregor Jansen, David Y. Thomas, Kazuhiro Nagata : A novel thiol reductase,
ERdj5, is required for ER-associated degradation of misfolded proteins. Kyoto University IFMS International
Symposium 2007,Kyoto, 2007.9.19－20
潮田 亮，寳関 淳，新木和孝，Gregor Jansen,David Y Thomas，永田和宏：小胞体関連分解におけるジスルフィ
ド結合切断の重要性．第 30 回日本分子生物学会年会，第 80 回日本生化学会大会合同大会ワークショップ，
横浜市，2007.12.12
潮田 亮，寳関 淳，新木和孝，Gregor Jansen, David Y Thomas，永田和宏：小胞体関連分解におけるジスルフィ
ド結合切断の重要性．第 30 回日本分子生物学会年会，第 80 回日本生化学会大会合同大会，横浜市，2007.12.11－
15
Shoshiro Hirayama, Yuji Yamazaki, Akira Kitamura, Yukako Oda, Daisuke Morito, Katsuya Okawa, Hiroshi Kimura,
Douglas M. Cyr, Hiroshi Kubota & Kazuhiro Nagata：マックジック－カウフマン病タンパク質は細胞質と中
心体を素早く行き来し，その疾患原因変異体タンパク質は品質管理 E3 リガーゼ CHIP により素早く分解さ
れる．第 40 回日本発生生物学会・第 59 回日本細胞生物学会合同大会，福岡市，2007.5.28－30
Kazutaka Araki, Ryo Ushioda, Jun Hoseki, Gregor Jansen, David Y. Thomas & Kazuhiro Nagata : Identification of ER-
resident thiol reductase that is required for ER-degradation of misfolded proteins.EMBO-FEBS Workshop
“Chaperones in Nomal & Aberrant Protein Folding, Aging ＆Cancer”,Tomar（Portugal），2007.6.9－13
Yoshihiro Ishikawa, Janice A. Vranka, Jackie Wirz,Nena Winand ,Kazuhiro Nagata, Hans Peter Bachinger : Functional
analysis of the P3H1/CRTAP/CypB complex during the biosynthesis of interstitial collagens.7th Pan Pacific
Connective Tissue Societies Symposium, Cairns（Australia），2007.10.28－11.1
２）招待講演・シンポジウム
Kazuhiro Nagata : ERdj5 as a reductase in the ER accelerationg the ER degradation of misfolded proteins. International
Symposium “Milestones in the Life of Proteins”, Kyoto (Japan), 2007.3.15
Kazuhiro Nagata : Cleavage of disulfide donds of misfolded proteins by ER reductase accelerates the ER degradation.
EMBO-FEBS Workshop “Chaperones in Nomal & Aberrant Protein Folding,Aging & Cancer”, Tomar (Portu-
gal), 2007.6.11
Kazuhiro Nagata : a novel thiol reductase accelerates the ER degradation of misfolded proteins in collaboration with
EDEM and BiP. Seminar at San Raffaele Scientific Institute, Milano (Itary), 2007.6.15
Kazuhiro Nagata : Quality control of nacent proteins in the ER. Seminar at University of Zürich, Zürich (Switzerland),
2007.6.21
Kazuhiro Nagata : A novel thiol reductase ERdj5 accelerates ER-associated degradation by cleaving the intermolecular




Kazuhiro Nagata : Thiol reductase ERdj5 accelerates the ER-associated degradation by cleaving intermolecular disul-
fide bonds of misfolded proteins. Gordon Research Conference, Stress Proteins in Growth,Development & De-
Institute for Frontier Medical Sciences
生体機能学研究部門－９－
sease, Oxford (UK), 2007.8.21
Kazuhiro Nagata : Quality control mechanism of the degradation of misfolded proteins in the ER. IFMS, IMEG, KUSM,
CDB Joint Forum, Kobe (Japan), 2007.9.5
Kazuhiro Nagata : Collagen-specific molecular chaperone HSP47. 7th Pan Pacific Connective Tissue Societies Sympo-







Hiroshi Kubota, Akira Kitamura, Shoshiro Hirayama and Kazuhiro Nagata : Role of cytosolic chaperonin CCT in pre-
venting the cytotoxicity of aggregation prone proteins．第 40 回日本発生生物学会・第 59 回日本細胞生物学会
合同大会シンポジウム，福岡市，2007.5.28
北村 朗：生細胞内蛍光イメージング手法を用いたタンパク質凝集とシャペロン機能の時空間的機能解．第 7 回日
本蛋白質科学会年会シンポジウム，仙台市，2007.5.24－26
Hans Peter Bachinger, Janice A. Vranka, Elena Pokidysheva, Kazuniro Mizuno, Yoshihiro Ishikawa, Jackie Wirz, Nena
Winand & Kazuhiro Nagata : 3(S) -Hydroxyprolines in collagens and the consequences of their absence.7th Pan
Pacific Connective Tissue Societies Symposium, Cairns (Australia), 2007.10.30
生体微細構造学分野
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Lect. Kazunori Hirayoshi
【研 究 概 要】












司令塔となる．中心となる TBP に部位特異的な結合をし，他因子との結合を阻害する機能性 RNA 因子である RNA
aptamer を選別・取得した．種々の遺伝子を鋳型とした転写反応にこの aptamer を加えたところ，遺伝子によって
その影響が異なり，TBP を核とする転写複合体にも遺伝子特異性を規定する機能が備わっていることを明らかに
した．





ため，TBP と同様，GAF 特異的な RNA aptamer を獲得し，in vitro 転写系を用いて解析を行った．GAF の機能を
阻害すると転写伸展反応が阻害され，この段階に関与しているものと考えられる．また，この阻害は GAF 依存的
な遺伝子特異的であり，GAF 依存性は転写調節領域の GAGA 配列以外にも何らかの機構により調節されている可
能性があることを示した．






転写において aptamer が示す遺伝子による影響の違いを，in vitro 転写によって示した．actin 遺伝子では v-2 アプタマーが顕
著な効果を示した．これは，転写複合体の構成物の違いを示唆するものと思われる．
Gene specific inhibitory effect of aptamer.
Aptamer showed gene depending inhibitory effect on the in vitro transcription. V-2 aptamer showed most remarkable inhibitory
effect on actin promoter. This result suggests the difference of component in the transcription complex.
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必要なときにのみ働く，副作用の少ない薬剤となるよう，上述の方法を含め，その分子の有効な構築を試みている．
The transcription, to make practical blueprint for realizing the information of DNA as a gene, is critical for every
step of the life. We focus two molecules, TBP (TATA Binding Protein) and GAF (GAGA binding factor), as a key mole-
cule, to resolve the mechanisms of gene specific regulation, and gene activation through the chromatin structure. TBP,
the “hub” molecule for the general transcription provides the scaffold to establish the transcription complex. TBP
works as a key molecule to establish a pre-initiation complex, which consists of TBP, general transcription factors and
related molecules. To analyze this complex, we selected RNA aptamers that inhibit the binding between TBP and its
binding factors. When we put these aptamers into in vitro transcription, different inhibitory effect of aptamers was
shown dependent on the gene that means the existence of gene specific regulation mechanism by general transcrip-
tion factors. TBP cored scaffold complex for transcription was believed that stay on the site after the RNA polymerase
II, the core enzyme for transcription, leaves from the pre-initiation with tight formation, but our result with TBP spe-
cific aptamer showed dynamic regulation.
The GAF (GAGA factor) of Drosophila is a sequence -specific DNA binding protein that is involved in a variety of
different nuclear process. GAF is encoded by the trithorax-like (Trl ) gene, which is required for the normal expression
of the homeotic genes. Many genes including stress protein and development stage specific in drosophila is regulated
by GAF. It was proposed that GAF can cooperate with chromatin remodeling factors to modify chromatin structure.
GAF is also activating the transcription with naked DNA by our experiment that suggests the presence of different acti-
vation mechanism. Using a GAF specific aptamer, we showed the involvement of GAF in the transcriptional elongation
step by gene specific manner.
RNA aptamer is expected as a substituent of antibody therapy. To expand the application of RNA aptamer as a
cure drug or examination reagent, we tried to establish the construct protocol for more effective aptamers.
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【研 究 概 要】
（1）免疫寛容の基礎的研究
正常な免疫系は，非自己抗原に対して免疫応答を示すが，正常自己構成成分に対しては応答しない．このような
免疫自己寛容の基礎的メカニズムとして，制御性 T 細胞による自己反応性 T 細胞の抑制的制御が重要である．そ
の機能異常は自己免疫病の原因となる．転写因子 Foxp3 は，制御性 T 細胞の発生・分化のマスター制御分子であ
る．本年度，Foxp3 による転写制御機構について解析を進めた．その結果，Foxp3 は，別の転写因子 AML1/Runx




うな細胞表面分子に対する単クローン抗体の作製を試みた．その結果，4 型葉酸受容体（FR4）が制御性 T 細胞特異
的に高発現することを見出した．FR4 に対する単クローン抗体を作製し解析を進めた結果，FR4 の発現強度によっ
て，制御性 T 細胞と他の活性化 T 細胞を区別可能であるとの結果を得た．実際この抗体の生体内投与により，制





疫性関節炎である．この関節炎発症にサイトカイン IL-17 が必須である．本年度，IL-17 を産生する Th17 細胞は，
ケモカインレセプター CCR6 を発現し，そのリガンドである CCL20 によって，Th17 細胞は関節炎局所に動員され
ること，抗 CCR6 抗体投与によって動員を阻害すれば関節炎の発症抑制が可能であることを見出した．さらに，ヒ
トの関節リウマチにおいても，Th17 細胞は CCR6 を高発現すること，関節リウマチの関節液には，IL-17 と CCL20
の濃度に強い相関があることを見出した．
This department studies : (i) the cellular and molecular basis of immunologic self-tolerance and the etio-pathology
of autoimmune disease ; (ii) the strategy for eliciting effective immune responses to autologous tumor cells, or induc-
ing immunologic tolerance to organ transplants, by manipulating the mechanism of immunologic self-tolerance ; and
(iii) the cause and pathogenetic mechanism of rheumatoid arthritis.
One aspect of immunologic self-tolerance (i.e., immunological unresponsiveness of the normal immune system to
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normal self-constituents) is actively maintained through a T cell-mediated dominant control of self-reactive T cells by
naturally occurring regulatory CD4＋ T cells. We have shown that the transcription factor Foxp3 is a master regulator
of their development and function.
This year, we have attempted to understand the molecular basis of the development and function of regulatory T
cells. We have shown that Foxp3 binds to another transcription factor AML1/Runx1, thereby confer suppressive activ-
ity to regulatory T cells. We have also shown that Foxp3＋ regulatory T cells express the folate receptor 4 (FR4) at a
high level, enabling the distinction between activated regulatory T cells and effector T cells. Indeed, administration of
anti-FR4 monoclonal antibody provoked effective tumor immunity through reducing the number of regulatory T cells
in tumor-bearing mice while preserving effector T cells attacking tumor cells. Further, regulatory T cells enriched from
alloantigen-reactive lymphocyte suspensions effectively suppressed graft rejection.
We are also investigating the cause and pathogenetic mechanism of rheumatoid arthritis (RA) by analyzing a
mouse model (called SKG mice) established in our laboratory. SKG mice, which have a mutation of the gene encoding
ZAP-70, a T cell-specific signaling molecule, spontaneously develop autoimmune arthritis chiefly mediated by IL-17-se-
creting CD4＋ T cells, called Th17 cells. This year, we have shown that arthritogenic Th17 cells predominantly express
the chemokine receptor CCR6 and are recruited to the arthritic joints via CCL20, a ligand for CCR6. Blocking CCR6 by
a specific monoclonal antibody suppressed the progress of arthritis. We have also shown that human TH17 cells ex-
press CCR6 and there is a significant correlation between the concentrations of IL-17 and CCL20 in the joint fluid of RA
patients.
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されていると推測されて来た．2003 年に米国の Li らは骨辺縁の骨芽細胞が造血幹細胞ニッチであると報告したが，




私たちは，これまでに，ケモカイン CXCL12 とその生理的受容体 CXCR4 が，胎児肝，骨髄での B リンパ球の産
生や胎生期における造血幹細胞の骨髄へのホーミング（細胞が臓器に移動，定着すること）に必須であることを明ら
かにし，CXCL12 を高発現する細胞が胎児骨髄の血管周囲に局在し，造血幹細胞のホーミングにおけるニッチとし
て働いている可能性を示した（Nagasawa, T. et al. Nature（1996）; Tachibana, K. et al. Nature（1998）; Egawa, T. et al.
Immunity（2001）; Ara, T. et al. Immunity（2003））．また，CXCL12 を高発現する細胞（以下 CXCL12-abundant reticular
（CAR）細胞）が，成体骨髄において間質の細網細胞（ストローマ細胞）の一部として存在し，早期の B リンパ球前駆
細胞や，二次リンパ器官で抗原と反応することにより最終分化し骨髄に戻ってくる形質細胞（抗体産生に特化した
細胞），多能性未分化造血細胞の大部分が，CAR 細胞に接着していることを見出した（Tokoyoda, T. et al. Immunity
（2004））．
CXCL12 欠損マウスと CXCR4 欠損マウスは胎生期に致死であるが，私たちは，誘導性遺伝子欠損マウスシステ








視化することができる CXCL12 遺伝子座に GFP 遺伝子を挿入したマウス（CXCL12/GFP ノックインマウス）を用い
て成体骨髄での CXCL12 の発現をより詳細に検討したところ，洞様毛細血管の大部分は CAR 細胞に取り囲まれて





もびまん性に分布し，洞様毛細血管の周囲を取り囲む CXCL12 を高発現する CAR 細胞が造血幹細胞ニッチの本質









疫系での主たる抗原提示細胞である樹状細胞（DC，pDC と区別する場合は cDC と呼ばれることもある．）と似た形
態になることから，発見された当初は未分化な DC の一種であると考えられた．近年 pDC は，ウイルス感染にお
ける一型インターフェロンの中心的産生細胞であり，抗ウイルス自然免疫，獲得免疫に中心的役割を果たすと考え
られている．最近の研究で，骨髄の pDC が発現する細胞表面抗原が明らかとなり，最も初期の B リンパ球と考え
られていた分画（Fr. A）に含まれることが示された．私たちは，以前 Fr.A の発生に CXCL12-CXCR4 シグナルが必
須であることを確認しているので，CXCR4 欠損マウスの pDC の発生を検討した．
CXCR4 欠損胎児肝造血幹細胞を放射線照射し内在性する血液細胞を枯渇させたマウスに移植し，血液細胞が
CXCR4 欠損細胞から構成されるキメラマウスを作製し，解析したところ，フローサイトメトリー解析で，CXCR4
欠損により，骨髄，脾臓の pDC 細胞分画の細胞数，CpG 刺激で一型インターフェロンを産生する細胞が著減して
いた．MxCre/loxP システムにより pIpC の投与により，CXCR4 遺伝子を欠損させる誘導性遺伝子欠損マウスシス
テムを用いて，成体の CXCR4 遺伝子を欠損させた条件下 CXCR4 欠損マウスにおいても同様に，CXCR4 欠損によ
り，骨髄，脾臓の pDC 細胞分画の細胞数が著減していた．このマウスでは，脾臓に存在する pDC でない樹状細胞
（cDC）の細胞数は野生型マウスと著明な差が認められなかった．次に骨髄内の pDC の局在を pDC 特異的細胞表面
抗原 PDCA-1 を用いた免疫染色で解析したところ，大部分の PDCA-1+細胞は，CAR 細胞の突起と接着しており，
洞様毛細血管の周囲にはほとんど認められなかった．造血幹細胞が洞様毛細血管に接着しているとすると，pDC
に分化すると血管間骨髄腔に移動すると考えられる．
これまで pDC の発生に必須のサイトカインは FL のみしか明らかではなかったが，今回 CXCL12 も必須である
ことが明らかになった．以上より，CXCL12 は，骨髄での造血幹細胞，B リンパ球，pDC の発生に必須であり，そ
の主要産生細胞である CAR 細胞はこれらの細胞のニッチとして機能していることが示唆され，私たちの知見は，
血液細胞の発生における微小環境による時間空間的制御機構の理解を一層進めた．
Chemokines are a family of small structurally related molecules that were recognized originally for their ability to
regulate cell trafficking in inflammation. We have shown that a chemokine, CXC chemokine ligand 12/stromal cell-
derived factor/pre-B-cell growth stimulating factor (CXCL12/SDF-1/PBSF) and its primary physiologic receptor
CXCR4 are essential for embryonic viability, development of B lymphocytes, colonization of bone marrow by hema-
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topoietic cells, colonization of the gonads by primordial germ cells (PGCs) and cardiovascular formation during on-
togeny (Nagasawa, T. et al. Nature 382, 635－638 (1996) ; Tachibana, K. et al. Nature 393, 591－594 (1998) ; Egawa, T.
et al. Immunity 15, 323－334 (2001)).
On the other hand, we have found that a small population of stromal cells expressing high amounts of CXCL12,
which we call CXCL12-abundant reticular (CAR) cells are scattered throughout bone marrow. Most of multipotent he-
matopoietic progenitors, pre-pro-B cells and the end-stage B lymphocytes plasma cells were attached to CAR cells, sug-
gesting that CAR cells function as the special microenvironments niches for primitive hematopoietic progenitors and B
lymphocytes (Tokoyoda, T. et al. Immunity 20, 707－718 (2004)).
In addition, we have shown that the induced deletion of CXCR4 in adult mice, resulted in severe reduction of HSC
numbers and increased sensitivity to myelotoxic injury, although it did not impair expansion of the more mature pro-
genitors. Most HSCs were found in contact with CAR cells, which surrounded sinusoidal endothelial cells or were lo-
cated near the endosteum. These findings indicate that CXCL12-CXCR4 signaling plays an essential role in maintaining
the quiescent HSC pool, and suggest that CAR cells appear to be a key component of HSC niches, including both vas-
cular and endosteal niches in adult bone marrow (Sugiyama, T. et al. Immunity 25, 977－988 (2006)).
＊
Plasmacytoid dendritic cells (pDCs), also known as type I interferon (IFN)-producing cells are thought to play
central roles in antiviral immunity and the pathogenesis of some autoimmune diseases. pDCs are produced from HSCs
in bone marrow. However, the environmental regulation of the development of pDCs is not fully understood. In 2007
we showed that the numbers of pDCs and their earliest progenitors were severely decreased in the absence of CXCR4
in vivo. In vitro, CXCL12 induces a significant increase in pDC numbers generated from primitive hematopoietic cells,
and pDCs and their progenitors migrate to CXCL12. In addition, most pDCs are in contact with CAR cells in the intersi-
骨髄内の pDCと CAR細胞の局在．成体骨髄の pDC特異的細胞表面抗原PDCA-1 を用いた免疫染色によると，大
部分のPDCA-1+細胞は，CAR細胞の突起と接着しており，洞様毛細血管の周囲にはほとんど認められなかった．
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nal space of bone marrow although many primitive hematopoietic cells adjoin CAR cells surrounding sinusoidal endo-
thelial cells or residing near the bone surface. Thus we identified CXCL12 as a key regulator of pDC development pro-
duced by cellular niches, providing new targets for pDC therapeutic control.
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Recent advance in molecular genetics has revealed genetic factors, play a critical role in etiology and pathogenesis
of “common” diseases. Our goal is to clarify the genetic factors implicated in the etiology of common bone and joint
diseases including osteoarthrosis. Though genetic analysis including genome-wide linkage and association studies, we
will identify and characterize susceptibility genes of the diseases and clarify their molecular mechanism.
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しかしながら，血管内皮細胞に対する ChM-I の作用機序については未だ不明な点が多い．そこで，組換え ChM-I
タンパク質を調製し，血管新生の早期制御段階である血管内皮細胞の遊走過程に着目して解析を行った．ChM-I
は血管内皮細胞特異的に VEGF または FGF-2 への細胞遊走を阻害した．ChM-I の存在下では，VEGF 刺激に伴う
血管内皮細胞のアクチン細胞骨格，および接着斑の再編成に異常が観察され，このことが運動性低下の大きな要因












稀な一辺が 1-5 mm の立方体結晶であることから，マイクロマニピュレーションが可能な固相化成長因子の創製に
適している．そこで，VP3 を Fibroblast growth factor 2（FGF-2）の N,C 末端に付加し，これらを発現する組換えウ
イルスを作成し，ポリヘドリンを発現する組換えウイルスを Sf21 細胞に同時に接種し，FGF-2 を多角体に固定化
した．線維芽細胞や前駆軟骨細胞に多角体固定化 FGF-2 を添加すると，MAP kinase の p44/p42 のリン酸化が検出
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され細胞増殖が促進された．増殖促進活性は，FGF 受容体阻害剤である SU5402 によって抑制されることから，多










XI 型コラーゲン遺伝子の promoter/enhancer の制御下で，Vascular Endothelial Growth Factor-A164（VEGF-A164）を軟骨組織特異
的に発現させた transgenic mouse（tg）（ColXIa2-VEGF-A164 tg）胚を作成し，軟骨性骨原基の血管侵入抵抗性を検証した．13.5 日
目のWild type 胚（A）及び ColXIa2-VEGF-A164 tg 胚（C）の側面図を示す．ColXIa2-VEGF-A164 tg 胚では，過剰な血管形成や出血が
見られる（C黒矢頭）．Wild type（B），及び ColXIa2-VEGF-A164 tg 胚（D）の前肢の組織切片で蛍光抗体染色を行い，抗PECAM-1
抗体（赤）で血管内皮細胞を，抗型コラーゲン抗体（緑）で軟骨を染色した．ColXIa2-VEGF-A164 tg 胚では，Wild type 胚（B）と比
較すると，軟骨周囲の間葉組織に過剰な血管新生が観察されるが，軟骨組織は無血管のままである（D）．
Cartilage shows a strong resistance to vascular invasion from the surrounding mesenchymal tissues.
To analyze the anti-angiogenic property of cartilage, transgenic mice overexpressing mouse VEGF-A164 in cartilage under the con-
trol of the mouse Col11a2 promoter/enhancer (Col11a2-VEGF-A164 tg) were generated. Lateral views of E13.5 wild type (A) and
Col11a2-VEGF-A164 tg (C) are shown. Hemorrhages are observed in the Col11a2-VEGF-A164 tg (arrowheads in C). Double im-
munostaining for PECAM (red) and Col2a1 (green) in the forelimb from an E13.5 wild type mouse (B) or a Col11a2-VEGF-A164 tg
(D) is shown. In a wild type embryo at E13.5 (A), the cartilaginous primordia of phalangeal or carpal bones were avascular, while
surrounding mesenchymal tissues were well vascularized as evidenced by the positive staining of PECAM (B). Although hypervas-
cularization was observed in the surrounding mesenchymal tissues, VEGF-A164 overexpressing cartilage remained avascular (D).
















The proper growth and differentiation signaling from the surrounding extracellular environment regulates tissue
formation and its functions. We are aiming at the elucidation of molecular interactions and signaling networks underly-
ing mesenchymal vascularization or cartilage, bone and tendon/ligament formation. Our current research efforts are
focused on the following studies.
1. Functional analysis of Chondromodulin−I
We have previously purified and cloned Chondromodulin-I (ChM-I) as an angiogenesis inhibitor from fetal bovine
cartilage based on the growth inhibitory activity of vascular endothelial cells (ECs). ChM-I is expressed in the avascu-
lar zones of cartilaginous molds and cardiac valves. Recently, we have demonstrated that the aged mice lacking ChM-I
exhibit abnormal angiogenesis in cardiac valves, suggesting the essential role of ChM-I in maintaining the tissue avas-
cularity. Despite these several evidences showing the activity of ChM-I in vivo and in vitro , the molecular mechanism
of the ChM-I action remains to be elucidated. To address this issue, we have examined the effect of recombinant hu-
man ChM-I on EC migration, an early regulatory step in angiogenesis. ChM-I inhibited the VEGF- or FGF-2-induced
migration of ECs in a dose-dependent manner, and these effects were EC-specific. Furthermore, ChM-I disturbed
VEGF-induced reorganization of actin cytoskeleton and focal adhesions in ECs, leading to the reduced cell motility. Re-
cent data suggested that cell adhesion or VEGF signaling was not the direct target of ChM-I, supporting the idea that
ChM-I acts through a unique signal pathway that alters the EC motility. We are now trying to identify the molecule in-
teracting with ChM-I on ECs.
2. Regulation of cell growth and differentiation by BmCPV polyhedra microcrystals that occlude a growth factor
Aiming at the application in regenerative medicine, we are developing a novel tool to regulate growth or differen-
tiation of tissue or stem cells at a particular position of the organ/tissue. Previously, we established a protein expres-
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sion system that enables us to immobilize foreign proteins on insect virus occlusion bodies of protein crystals, termed
polyhedra. As polyhedra of cytoplasmic polyhedrosis virus are quite stable in the intra- and extra-cellular environments
and are virtually insoluble at physiological pH, virions remain viable for very long periods as far as they are occluded in
polyhedra. Viral infection occurs by the release of the virus particles at high pH in the insect intestine after digestion.
The polyhedra we used are not only insoluble in the extracellular milieu but also quite unique in their shape among
protein crystals, which is cubic of several microns in size. Taking advantage of a immobilization signal in the viral pro-
tein, we attempted here to immobilize human fibroblast growth factor-2 (FGF-2) into the polyhedra : We fused the vi-
rion outer capsid protein VP3 of the Bombix mori cytoplasmic polyhedrosis virus to the human FGF-2 at either the N
or C terminus for the production of polyhedra containing immobilized FGF-2. Purified FGF-2 polyhedra stimulated pro-
liferation and phosphorylation of p44/p42 mitogen-activated protein kinase in cultured fibroblasts. Moreover, cellular
responses were blocked by a synthetic inhibitor of the FGF signaling pathway, SU5402, suggesting that FGF-2 polyhe-
dra indeed act through FGF receptors. Furthermore, the growth stimulatory activity of FGF-2 polyhedra retained even
in a desiccated form and very stable. Thus, we expect that the biologically active polyhedra mycrocrystals will be a ver-
satile source of extracelllular signals in the micron size range and facilitate the future analysis of cellular and tissue dy-
namics during the directed migration and induction of cellular polarity at the single cell level.
3. Identification of tendon and ligament specific enhancer
Tendon and ligament are dense connective tissue composed of type I collagen rich extra cellular matrix secreted
by fibroblasts. The role of tendon and ligaments are to connect skeletal elements with muscle or bone with bone endur-
ing by mechanical force. They play important roles as locomotive organs, but little is known about the molecular basis
of tendogenesis or ligamentogenesis due to a lack of specific differentiation marker molecules. We cloned TeM (teno-
modulin)as a ChM−I related gene and found that TeM mRNA is predominantly expressed in fibroblasts of tendon and
ligaments. To understand the molecular mechanisms of differentiation of tendon or ligament fibroblasts, we are cur-
rently analyzing the transcriptional regulation for the mouse TeM gene by using transgenic mice and cultured teno-
cytes. We examined the genomic region of the mouse TeM (from -11 kb to +11.6 kb) gene and found two genomic frag-
ments that can drive tendon or ligament specific expression in mouse embryos.
4. Regenerative repair of articular cartilage
In contrast to bone, articular cartilage has a very limited capacity for repair. Cartilaginous lesion easily causes os-
teoarthritis. Therefore articular cartilage has been a target tissue in regenerative medicine. Full-thickness defects that
penetrate articular cartilage undergo repair processes that result in the generation of either fibrous tissue or hyaline
cartilage depending on the defect size. Undifferentiated mesenchymal cells participate in these repair processes. Tak-
ing advantage of this tissue-repair system as a model, we are studying the regulation of growth and differentiation of
chondrogenic cells in vivo : Fibroblast growth factor-2 effectively stimulates both the mobilization and migration of
replicating mesenchymal cells, thus functioning in support of a chondrogenic repair response. We demonstrated that
parathyroid hormone (PTH)/PTH related-protein (PTHrP) signaling was inhibitory on the induction of chondrogenic
repair of articular cartilage. The accumulation of PTH/PTHrP receptor-positive proliferating mesenchymal cells in the
defect cavities critically correlated with the subsequent induction of cartilage regeneration, which can be a prognostic
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marker of repair.
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The main objective of our department is to investigate and develop methods, procedures, and technologies which
are applicable to basic and clinical medicines as well as basic research of biology and medicine from the viewpoint of
material sciences. The materials to use in the body and to contact biological substances, like proteins and cells, are de-
fined as biomedical materials and biomaterials. In our department, various types of biodegradable and non-biodegrad-
able biomaterials of polymers metals, ceramics, and their composites, are designed and created aiming at their clinical
applications as well as the development of experimental tools necessary for basic researches of medicine and biology
which scientifically support clinical medicine. We are investigating biomaterials to assist reconstructive surgery and to
apply to drug delivery systems (DDS) for the biomaterials-based improvement of therapeutic efficacy. However, it is
often difficult for patients to improve their Quality of Life (QOL) only by the therapeutic procedure of reconstructive
surgery because the biomaterials applied are of poor biocompatibility and functional substitution. For organ transplan-
tation, there are several problems to be resolved, such as the lack of donor tissue and organ or the adverse effects of
immunosuppressive agents. The two advanced medical therapies currently available are clinically limited in terms of
the therapeutic procedure and potential. In these circumstances, a new therapeutic trial, in which disease healing can
be achieved based on the natural healing potential of patients themselves, has been explored. This is termed the ther-
apy of regenerative medicine, where the regeneration of tissues and organs is naturally induced to therapeutically treat
diseases by artificially promoting the proliferation and differentiation of cells. The objective of regenerative therapy is
to regenerate injured or lost tissues and substitute organ functions by making use of cells. The regenerative medical
therapy is quite different from the reconstructive surgery and organ transplantation from the viewpoint that neither
biomaterials and medical devices nor immunosuppressive agents are needed. The basic idea of regenerative therapy is
to give cells a local environment which is suitable to promote their proliferation and differentiation, resulting in the cell-
based induction of tissue and organ regeneration. It is tissue engineering that is a biomedical technology or methodol-
ogy to create this environment for the natural induction of tissue regeneration. Generally, there are three factors neces-
sary to induce tissue regeneration, such as cells, the scaffold for cell proliferation and differentiation, and biosignaling
molecules of growth factors and the related gene, which are fundamentally 3 components constituting the body tissue.
For successful regenerative therapy of tissue and organ, it is indispensable to efficiently combine various biomaterials
with all the body components. Among biomaterials, biodegradable biomaterials play an important role in this medical
applications. Since there are few metals and ceramics with biodegradable nature, polymer materials of biodegradability
have been mainly used for this purpose. If a biomaterial is degraded to disappear in the body, it is not always necessary
to retrieve the material from the body after the function expected is accomplished. In addition, the material should be
degraded at the right time profile not to allow to physically impair the natural process of tissue regeneration by the ma-
terial remaining. Thus, biodegradable biomaterials are indispensable for the research and development (R&D) of re-
generative medical therapy, DDS or basic biology and medicine.
Our research goal is to design and create biomaterials mainly from polymers which are practically applicable for
regenerative medical therapy, stem cell technology, DDS, and medical therapy of reconstructive surgery and internal
medicine. More detailed explanation about every project is described.
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1）Biomaterials for the Therapy of Regenerative Medicine
It is well recognized that cells are present in the living tissue interacting with the extracellular matrix (ECM) of
natural scaffold for the proliferation and differentiation of cells or their morphogenesis. When the body tissue is largely
lost, the ECM itself also disappears. In such a case, only by supplying cells to the defect, we cannot always expect the
tissue regeneration at the large defect. One of the possible ways to achieve successful tissue regeneration is to provide
a temporary scaffold for the proliferation and differentiation of cells to the defect. We are designing and creating 3-di-
mensional and porous constructs of biodegradability as this temporary cell scaffold which is an artificial ECM. How-
ever, even if a superior scaffold is supplied to the tissue defect, the tissue regeneration will not be achieved without the
number of cells and the amount of biosignaling molecules large enough for cell proliferation. It is one of the practically
possible ways to make use of growth factors for promoted proliferation and differentiation of cells. It is, however, nec-
essary for in vivo use of growth factors to contrive their administration form because of the in vivo short half-life and in-
stability. One possible way to break through the problem is to use the controlled release of growth factor or the related
gene at the tissue site to be regenerated over an extended time period by incorporating the factor or gene into an ap-
propriate carrier. This release technology enables the growth factor to efficiently exert the biological activity, resulting
in promoted tissue regeneration. We are designing and preparing the biodegradable carrier of growth factors and
genes from gelatin and its derivatives. A new therapy to naturally induce tissue and organ regeneration by the con-
trolled release of various biologically active growth factors has been achieved and scientifically demonstrated through
animal experiments. Among the tissue regeneration trials, clinical experiments of angiogenic and bone regeneration
therapies have been started by the controlled release technology of basic fibroblast growth factor(bFGF)and the good
therapeutic efficacy is demonstrated.
Generally, in the chronic fibrotic disease, such as diluted cardiomyopathy, liver cirrhsis, lung fibrosis, and chronic
nephritis, the damaged portion of organ is often occupied with the fibrous tissue, which often causes organ dysfunction.
It is highly possible that if the fibrosis is enzymatically digested by a proper way, the fibrotic site is naturally regener-
ated and repaired on the basis of the inherent regenerative potential of the surrounding normal tissue and conse-
quently the organ function is regenerated and recovered. We are designing and preparing a system of drug targeting
and the local release with polymers of an organ affinity to achieve the regeneration therapy for chronic disease based
on the natural healing potential of patients. Based on the drug administration therapy which has been clinically used in
internal medicine, this is called as physical regenerative therapy of internal medicine. This is a therapeutic approach
different from the conventional regenerative therapy of surgery where cells, the scaffold, and signal molecules or the
combinations are surgically applied to a tissue defect for regeneration induction thereat. The two surgical and physical
regenerative therapies are conceptually identical from the viewpoint of the positive use of natural healing potential. In
addition, the basic idea of regenerative therapy will be combined with interal medical therapy to open a new therapeu-
tic field in the future. For example, the combination with aneurysm catheter therapy has been tried, and consequently
the aneurysm occlusion by the regenerated tissue-based organization has been succeeded by the bFGF release system.
On the other hand, a new cell culture technology is being developed to enhance the cellular expression level of nucleic
acid compounds, such as decoy DNA and small interfering RNA(siRNA),with non-viral gene carriers.
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2) Biomaterials for Stem Cells Technology and Basic Researches of Medicine and Biology
There are two approaches to realize regeneration medical therapy. One is the tissue engineering-based therapeu-
tic approach described above. The other is cell transplantation therapy to induce tissue regeneration. For the latter ap-
proach, it is of prime importance to efficiently obtain and prepare cells with a high potential of proliferation and differ-
entiation, such as stem cells, precursors, and blastic cells. In this department, the technology and methodology of cell
culture with various biomaterials and bioreactors have been explored to efficiently isolate, proliferate, and differentiate
stem cells, precursors, and blastic cells. A series of this study not only aims at the preparation of cells suitable for the
therapy of regenerative medicine, but also research and development(R&D)of materials, technologies, and methodolo-
gies for basic medicine and biology. In addition, non-viral vectors for plasmid DNA and siRNA have been investigated
to design the DDS system for gene transfection which can biologically analyze the functions of stem cells and geneti-
cally engineer cells to activate the biological functions for cell therapy. For example, we have developed a new system
for the controlled release of plasmid DNA inside cells and succeeded in enhancing the level of gene transfection and
the consequent gene expression as high as or higher than that of viral vector system. In addition, a new technology of
cell culturing on plasmid DNA-coated substrates with or without the combination of bioreactor systems has been devel-
oped and enhanced the level of gene expression as well as prolonged the expressed period. This reverse transfection
system(SubFection : substrate-mediated transfection)is effective in the gene transfection for stem and matured cells
which have not been readily transfected by the conventional method while it can be applied for cell internalization of
low-molecular weight compounds, peptides, proteins, and nucleic acids (siRNA and decoy DNA).
3) Biomaterials for DDS
Generally there are few drugs which have a specific selectivity for the site of action. Therefore, the high-dose ad-
ministration of drugs is necessary to achieve their in vivo therapeutic efficacy, while this often causes the adverse ef-
fects of drugs. DDS is an engineering trial which allows a drug to act at the right time the right site of action at the nec-
essary concentration. The objective of DDS includes the controlled release of drug, the prolongation of drug life-time,
the acceleration of drug permeation and absorption, and the drug targeting. Various biomaterials are inevitably re-
quired to achieve every DDS objective. In this department, various research projects of DDS for drug and gene thera-
pies are carried out from the viewpoint of polymer material sciences. Our definition of “drug” is not limited only to
therapeutic substances, but it means every substance with a certain biological activity and function. The DDS technol-
ogy and methodology can be also applied for preventive and diagnostic substances to enhance the in vivo efficacy of
vaccination and diagnosis, such as magnetic resonance imaging(MRI),ultrasound diagnosis or molecular imaging. We
are also developing DDS technology and methodology which are applicable to the research and development of cos-
metics and health care sciences. DDS is defined as an universal technology and methodology to efficiently enhance the
biological functions of a certain substance by the combination with biomaterials and can universally apply to any re-
search field of which the final goal is to enhance the biological functions of substances used.
4) Biomaterials for Surgical and Physical Therapies
This department is partly originated from the division of Molecular Design and Biomaterials of the former Re-
search Center for Biomedical Engineering where the medical applications of polymer materials have been investigated
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extensively. Among the research activities, we continue to molecularly design and create biomaterials mainly from bio-
degradable polymers aiming at the development of assistant materials in surgical and physical therapies.
From the viewpoint of biomaterial sciences, we are actively proceeding comprehensive biological and medical re-
searches on the scaffold for the cell proliferation and differentiation, the DDS of growth factors and the related genes,
and the material-based technology or methodology to use stem, precursor, and blast cells and in addition, their medical
applications. Through several R&D collaborations with medical, dental, and veterinary schools as well as private com-
panies, we are planning to apply our basic research results to realize the regeneration induction therapy of various tis-
sues and organs, such as the skin, fat, bone, cartilage, nerve, hair, blood vessels, periodontium, myocardium, and kid-
ney as well as the DDS technologies for therapeutic, prophylactic, and diagnostic medicines, while some biomaterials
are applicable for basic of medicine and biology as the research tools.
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cal Controlled Application of Granulocyte colony-stimulating factor（G-CSF）in a bone defect of Rabbit Ulna.
The 6th Combined Meeting of Orthopaedic Research Society（2007.10.20－24．Honolulu）
K. Sasaki, K. Ishida, R. Kuroda, S. Kubo, T. Matsumoto, K. Tei, Y. Mifune, Y. Tabata, and M. Kurosaka. : Enhance-
ment of tnedon-bone osteointegration of anterior cruciate ligament（ACL）graft using granulocyte-colony stimu-
lating factor（G-CSF）．The 53th Annual Meeting of the Orthopaedic Research Society（2007.2.11－14．San Di-
ego）
K. Sasaki, R. Kuroda, K. Ishida, S. Kubo, T. Matsumoto, Y. Mifune, K. Kinoshita, K. Tei, T. Akisue, Y. Tabata, and M.
Kurosaka. : Enhancement of tnedon-bone osteointegration of anterior cruciate ligament（ACL）graft using
granulocyte-colony stimulating factor（G-CSF）. The 33th Annual Meeting of American Orthopaedic Society for
Sports Medicine（2007.7.12－15．Cargaly）
佐々木謙，石田一成，黒田良祐，木下恵祐，久保晴司，松本知之，鄭 克真，美舩 泰，田畑泰彦，黒坂昌弘：生







N. Takehara, Y. Tsutsumi, K. Tateishi, T. Ogata, H. Tanaka, T. Ueyama, T. Takahashi, T. Takamatsu, M. Fukushima,
M. Komeda, M. Yamagishi, H. Yaku, Y. Tabata, H. Matsubara, and H. Oh . : Controlled intramyocardial-deliv-
ery of basic fibroblast growth factor combined with human cardiac stem cell transplantation in chronic myocar-
dial infarction : A randomized controlled preclinical-trial. 2007 American Heart Association（2007.11.4－7．Or-
lando）
S. Kawatsu, K. Oda, Y. Saiki, Y. Tabata, K. Tabayashi. : External application of rapamycin-eluting film at anastomotic
site inhibits neointimal hyperplasia in a canine model. The Society for Thoracic Surgeons 43rd Annual Meeting
（2007.1.29－31．San Diego）
H. Fujiwara, Y. Saiki, K. Oda, S. Kawatsu, I. Yoshioka, N. Sakamoto, T. Ohashi, M. Sato, Y. Tabata, K. Tabayashi. :
Modifying anastomotic site in thoracic aortic surgery by using biodegradable felt strips with or without basic fi-
broblast growth factor. The 8th Annual International Symposium on Advances in Understanding Aortic Dis-
eases（2007.10.13－14．Tokyo）










S. Sato, Y. Nitta, S. Kawamoto, A. Iguchi, M. Kaku, Y. Tabata, K. Tabayashi. : Slow release of basic fibroblast growth
factor and systemic administration of granulocyte colony-stimulating factor improve resistance against vascular
graft infection. The 2nd Meeting of the International Federation for Artificial Organs（2007.10.28－31．Osaka）














b-FGF 含浸ゼラチンスポンジを用いた臨床応用．第 42 回神奈川歯科大学学会（2007.12.8．神奈川）
山口真一郎，松田大輔，鎌田要平，小出三沙，柳 献作，平嶺浩子，稲垣将文，田村利之，横矢重俊，田畑泰彦，
木下靭彦：歯周組織・歯槽骨再生再生医療における bFGF 含浸ゼラチンスポンジの臨床応用．第 42 回神奈
川歯科大学学会（2007.12.8．神奈川）
H. Harada, N. Fujiwara, T. Yokohama-Tamaki, T. Kagiya, Y. Tabata, and K. Ishizeki : Mechanisms on Maintenance of
Dental Stem Cells and How to Make a Biotooth. 1st Asian Biomaterials Congress（2007.12.6－8．Tsukuba）
S. Kanokpanont, J. Rujisomnapa, S. Prathumraj, Y. Tabata, W. Tanthapanichakoon : Sustained Releases of Curcumin















相本隆幸，内田英二，田尻 孝，中村慶春，松下 晃，勝野 暁，張 一光，川本聖郎，宮本正章，高野照夫，田
畑泰彦：生体修復材料を用いた膵消化管吻合術の基礎的研究：再生医療による新しい吻合手技．第 19 回日
本肝膵外科学会学術集会（2007.6．横浜）
M. Miyamoto, M. Yasutaka, I. Takagi, H. Takano, K. Katoh, S. Tara, H. Ohtsubo, Y. Tabata, T. Takano. : Potein Ther-
apy Using Control-Released b-FGF in Patients with Ischemic Limbs : a Possible Alternative to Bone Marrow




























Tabata, Y. : Drug Delivery System of Signaling Molecules for Tissue Engineering．「Keystone Meeting Tissue Engi-
neering and Development Biology」（2007.4.12－17．snowbird）
田畑泰彦：これからの再生医療．「扶桑薬品工業株式会社講演会」（2007.4.25．大阪）
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Tabata, Y. : Tissue Regeneration Therapy Based on Drug Delivery System of Growth Factors and Genes．「Plastic, Re-
constructive and Aesthetic Surgery Stem Cell and Tissue Engineering Symposium」（2007.5.10－12．Samson
Turkey）
Tabata, Y. : Bone and Cartilage Tissue Engineering Based on DDS．「Plastic, Reconstructive and Aesthetic Surgery
Stem Cell and Tissue Engineering Symposium Satellite Symposium」（2007.5.13．Samson Turkey）




田畑泰彦：再生医療を実現する Tissue Engineering の最前線と今後の方向性．「北海道大学大学院医学研究科皮膚
科学分野特別講演」（2007.5.30．札幌）
Tabata, Y. : Biomaterials to Realize Tissue Engineering for Regenerative Medical Therapy．「9th Annual Meeting of Ko-






Tabata, Y. : Frontiers of Biomaterial-Based Tissue Engineering in Regenerative Medical Therapy．「The 2nd Interna-
tional Conference on Advances in Petrochemical and Polymers」（2007.6.25－28．Bangkok）
Tabata, Y. : Non-viral Gene Carrier Necessary For Basic Researches of Biology and Medicine and Advanced Medical
Therapy．「Japan Society of Gene Therapy」（2007.6.28－30．Nagoya）
Tabata, Y. : Genetic Engineering of Stem Cells by Non-Viral Carriers for Cell Therapy．「International Conference on
Materials for Advanced Technologies 2007」（2007.7.1－6．Singapore）
Tabata, Y. : Regenerative Medical Therapy Based on Tissue Engineering Technologies．「University of Washington
Seminer」（2007.7.7．Seattle）
Tabata, Y. : Preparation of iron oxide nanoparticles with different particle sizes and surface potentials for cell labeling．




田畑泰彦：バイオマテリアルが生みだす再生医療の実際と将来．「特定非営利活動法人口腔医科学会 第 5 回学術
講演会」（2007.8.11．東京）
Tabata, Y. : Strategies for Tissue Regeneration and Vascularization Based on Release Technology of Growth Factor．















田畑泰彦：サイボーグの夢を見つづけて 再生医療の最先端．「芦屋川カレッジ第 24 期 必修コース 第 15 回」
（2007.10.3．芦屋）













Tabata, Y. : A New Concept of Biomaterials to Induce Tissue Regeneration．「The Sixth Pacific Rim International Con-
ference on Advanced Materials and Processing」（2007.11.5－9．Jeju）
田畑泰彦：生体組織の再生誘導を助けるバイオマテリアル．「第 10 回日本組織工学会 シンポジウム」（2007.11.8－9．
東京）
田畑泰彦：再生医学 生体組織工学をベースとした再生医療．「京都府立医科大学眼科学講義」（2007.11.13．京都）













Tabata, Y. : DDS Technology of Biosignaling Molecules to Realize Regenerative Medical Therapy．「TERMIS-AP
2007」（2007.12.3－5．Tokyo）
Tabata, Y. : Regenerative Medical Therapy From the Viewpoint of Biomaterials．「1st Asian Biomaterials Congress」
（2007.12.6－8．Tsukuba）
Tabata, Y. : Frontier of Tissue Engineering Indispensable for Regenerative Medical Therapy．「International Confer-
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Our research group intends to develop engineered materials that contribute practically and efficiently to the ad-
vanced therapeutic interventions for the treatment of diseases and traumatic injuries. These materials are expected to
exhibit diverse functions in vitro or in vivo. Fundamental and applied studies are undertaken to realize such biomateri-
als, taking advantage of organic materials, namely polymeric materials and state-of-the-art techniques for analyzing and
handling biomolecules and cells.
Research subjects currently undertaken in our department are listed below.
Surface chemistry of biomedical materials
Protein adsorption and complement activation are involved in the initial reactions against man-made materials with
living bodies. It is necessary to elucidate these mechanisms in relation to the surface properties so as to rationally de-
sign biocompatible surfaces of synthetic implants. Most of information on protein adsorption and complement activa-
tion by artificial polymeric materials has been accumulated from studies with polymeric materials. However, polymer
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surfaces could not be assumed rigid and immobile at equilibrium. The polymer molecules in the vicinity of the surface
or interface would exhibit motion and relaxation in response to the different interfacial environments. Thus, it is diffi-
cult to prepare model surfaces using polymeric materials for studies of the complement activation. Self-assembled
monolayers of alkanethiols formed on a gold thin film provide well-defined model surfaces suitable for studies on inter-
facial phenomena and intermolecular interactions. The surface plasmon resonance technique can be applied to analyze
the interfacial phenomena under water. We have been studying protein adsorption, complement activation, and cell ad-
hesion on well-defined surfaces made of self-assembled monolayers using the surface plasmon resonance technique as
well as other analytical techniques highly sensitive for interfacial molecular events.
Polymeric materials for cell transplantation therapy
Islets of Langerhans have been transplanted to treat insulin-dependent diabetes patients. Adult pancreatic β cells
are known to have a poor growth capacity. Islets containing β cells from cadaver donors or animals should be em-
ployed. In bioartificial pancreas, islets are encapsulated into a semi-permeable membrane and then implanted into the
diabetic patients to protect them from immune rejection. The semi-permeable membrane permits permeation of oxy-
gen and nutrient which are necessary for islet survival, but prohibits contact of islet cells with components of the host
immune system. We encapsulated islets into agarose-based microbeads and induced normalization of blood glucose
levels of diabetic recipient mice by implanting 1000 microencapsulated hamster islets into the peritoneal cavity.
Cell processing technology for regenerative medicine
Cells and ECMs are important components for regenerative medicine. In recent years, many research groups
have devoted enormous efforts to establish in vitro culture conditions in which stem cells, such as ES cells and tissue-
derived stem cells, differentiate into various functional cells. Those cells are expected to be very useful for treatment of
various diseases. Many kinds of stromal cells have been used to differentiate stem cells to functional cells. However,
most of stromal cells preferentially used are derived from mice. Some authorities who are in charge of regulatory issue
have pointed out the difficulty to rule out the possibility that retrovirus incorporated in mouse gene will be activated
and transferred to stem cells and functional cells derived from stem cells. One of our research activities is focused on
the development of stromal cell free culture systems used for the induction of ES cells to various functional cells. ES
cells cultured on the substrate, onto which bioactive molecules isolated from stromal cells, are immobilized effectively
differentiated to dopaminergic neurons.
Conventional cell culture substrates are not always suitable for cells used for regenerative medicine. Neurons dif-
ferentiated from ES cells in vitro are very difficult to be collected from a cell culture flask without deterioration of cell
functions, because long axons from neurons are easily damaged during detachment of neural cells from the cell culture
substrate. Cell sheets but not single cells are needed in some instance, such as regeneration of a skin and a mucous
membrane. We have been examining a film of cellulose derivatives for a cell culture substrate. Cells cultured on it are
removed by cellulose-degrading enzyme, cellulase, without damaging cells on the substrate.
Cell chips for high−throughput functional screening
Transfectional array : Functional characterization of human genes may be one of the most challengeable tasks in
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the post-genome era. Due to a huge number of novel genes discovered in genomics, high-throughput methods are re-
quired to express or silence in parallel thousands of genes in living cells. The objective of our study is to fabricate
transfectional arrays through patterning of self-assembled monolayers on a gold substrate and the subsequent site-spe-
cific spotting of different expression vectors or small interfering RNAs.
Antibody array : Recent progress in stem cell research provides us with promising options of cell sources for use
in tissue engineering. However, insufficient knowledge about specific surface antigens expressed on most of stem cells
limits their application in regenerative medicine. To solve this problem, we developed a high-throughput analytical
method for typing multiple membrane proteins. Our method is based on solid-phase cytometry using an antibody array
prepared on a patterned alkanethiol monolayer.
ECM array : Arrays that display a panel of biologically-active substances on a flat plate are promising due to their
potential use in functional screening over multiple samples in a parallel fashion. We developed cell-based arrays that
combinatorially displayed various ECM-growth factor composites and used them for the parallel and rapid screening of
biomaterials that serve to maintain NSCs and direct the differentiation of NSCs.
Biomaterials design by genetic engineering
Several research groups showed that transplantation of neural stem cells (NSCs) or NSC-derived progenitors to
the site of lesions was effective for structural and functional restoration of the central nervous system. However, clinical
applications of NSC further require methodological advances especially for controlling the engraftment, proliferation,
migration, and differentiation of NSCs. Our approach is to construct composite biomaterials that consist of extracellu-
lar matrix (ECM) components and signaling molecules such as growth factors and cell adhesion molecules. We are
employing genetic engineering to design rationally such composite biomaterials.
【業 績 目 録】
 誌上発表 
１）原著論文
Kato K, Toda M, Iwata H : Antibody arrays for quantitative immunophenotyping. Biomaterials 28（6）：1289－1297
（2007）
Kato K., H. Sato, Iwata, H. : Ultrastructural study on the specific binding of genetically engineered epidermal growth
factor to type I collagen fibrils, Bioconjugate Chem. 18（6）, 2137－2143（2007）
Kato, K., Ishimuro, T., Hirata, I., Arima, Y., Iwata, H. : High-throughput immunophenotyping by surface plasmon reso-
nance imaging, Anal. Chem. 79（22）, 8616－8623（2007）
Nakajima, M., Ishimuro, T., Kato, K., Ko, I. -K., Hirata, I., Arima, Y., Iwata, H. : Combinatorial protein display for the
cell-based screening of biomaterials that direct neural stem cell differentiation. Biomaterials 28（6）：1048－1060
（2007）
Teramura, Y., Iwata, H. : Label-free immunosensing for α-fetoprotein in human plasma using surface plasmon reso-
nance Anal. Biochem. 365, 201－207（2007）
Teramura, Y., Kaneda, Y., Iwata, H. : Islets-encapsulation with ultra-thin layer-by-layer membranes of poly（vinyl alco-
Institute for Frontier Medical Sciences
生体組織工学研究部門－６５－
hol）through poly（ethylene glycol）-lipids anchored to cell surface. Biomaterials 28, 4818－4825（2007）
Teramura, Y., Kaneda, Y., Totani, T., Iwata., H. : Behavior of synthetic polymers immobilized on cell membrane,
Biomaterials 29（10）：1345－1355（2008）.
Suzuki, T., Teramura, Y., Hata, H., Inokuma, K., Kanno, I., Iwata, H., Kotera, H. : Development of a micro biochip inte-
grated traveling wave micropumps and surface Plasmon resonance imaging sensors. Microsyst. Technol. 13,
1391－1396（2007）
Arima Y., Iwata H. : Effect of wettability and surface functional groups on protein adsorption and cell adhesion using
well-defined mixed self-assembled monolayers. Biomaterials 28, 3074－3082（2007）
Arima, Y., Iwata, H. : Effects of surface functional groups on protein adsorption and subsequent cell adhesion using
self-assembled monolayers. J. Mater. Chem. 17, 4079－4087（2007）
Arima, Y., Toda, M., Iwata, H. : Complement activation on surfaces modified with ethylene glycol units. Biomaterials
29, 551－560（2008）
Toda, M, Kitazawa, T., Hirata, I., Hirano, Y., Iwata, H. : Complement activation on surfaces carrying amino groups.
Biomaterials 29（4）：407－417（2008）
Fujimoto, N., Fujita, S., Tsuji, T., Toguchida, J., Ida, K., Suginami, H., Iwata, H. : Microencapsulated feeder cells as a
source of soluble factors for expansion of CD34（＋）hematopoietic stem cells. Biomaterials 28, 4795－4805
（2007）
Fujimoto, H., Kato, K., Iwata. H. : Use of microarrays in transfection of mammalian cells with dicer-digested small
interfering RNAs, Anal. Biochem. 374（2）：417－422（2008）
Ando,T., Yamazoe, H., Moriyasu, K., Ueda, Y., Iwata, H. : Induction of dopamine-releasing cells from primate embry-
onic stem cells enclosed in agarose microcapsules. Tissue Eng. 13（10）, 2539－2547（2007）
Yamauchi, F., Okada, M., Kato, K., Jakt, L. M., Iwata, H. : Array-based functional screening for genes that regulate vas-
cular endothelial differentiation of Flk1-positive progenitors derived from embryonic stem cells. Biochim Bio-
phys Acta 1770（8）：1085－1097（2007）
Chen, H., Sato, H., Totani, T., Iwata, H. : Detection of insulin-releasing cells using in situ immunoblotting. Anal. Bio-
chem. 366（2）：137－143（2007）
Ohashi, K., Yokoyama, T., Yamato, M., Kuge, H., Kanehiro, H., Tsutsumi, M., Amanuma, T., Iwata, H., Yang, J., Okano,
T., Nakajima, Y. : Engineering functional two- and three-dimensional liver systems in vivo using hepatic tissue
sheets. Nat. Med. 13（7）：880－885（2007）
Sato, H., Suemori, H., Toguchida, J., Iwata, H. : Recombinant matrix protein for maintenance of undifferentiated primat
embryonic stem cells. Tissue Eng. 13（7）：1539－1547（2007）
Hirata, H., Murakami, Y., Miyamoto, Y., Tosaka, M., Inoue, K., Nagahashi, A., Jakt, L.M., Asahara, T., Iwata, H., Sawa,
Y., Kawamata, S. : ALCAM（CD166）is a surface marker for early murine cardiomyocytes. Cells Tissues Organs
184（3－4）：172－180（2007）
Ibii, T., Shimada, H., Miura, S., Fukuma, E., Sato, H., Iwata, H. : Possibility of insulin-producing cells derived from
mouse embryonic stem cells for diabetes treatment. J. Biosci. Bioeng. 103（2）：140－146（2007）
Nakaji-Hirabayashi, T., Kato, K., Arima, Y., Iwata, H. : Oriented immobilization of epidermal growth factor onto culture
substrates for the selective expansion of neural stem cells. Biomaterials 28（24）：3517－3529（2007）
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Nakaji-Hirabayashi, T., Kato, K., Arima, Y., Iwata, H. : Multifunctional chimeric proteins for the sequential regulation
of neural stem cell differentiation, Bioconjugate Chem. in press.
２）著 書
加藤功一，岩田博夫：細胞用抗体・マトリックスアレイ，『マイクロアレイ・バイオチップの最新技術』【応用編】
第 8 章（伊藤嘉浩監修，CMC 出版東京），285－294（2007）
有馬祐介，岩田博夫：パターン化自己組織化単分子膜を利用した細胞チップ，「動物実験代替のためのバイオマテ
リアル・デバイス」（酒井康行，民谷栄一監修，シーエムシー出版，東京），132－139（2007）






寺村裕治，岩田博夫：免疫隔離法 －バイオ人工膵臓を中心に－，遺伝子医学 MOOK 別冊
 学会等の発表 
１）学会・研究会発表
Iwata H. : Tissue engineering approach to treat type I diabetes. 1st Asian Biomaterials Congress（2007.12.6－8．
Tsukuba）
加藤功一，中路 正，佐藤秀樹，岩田博夫，毛様体神経栄養因子－ラミニン結合ドメインキメラタンパク質の合成，







Kato K., Miyazaki H., Teramura Y., Iwata H. : Design of chimeric proteins for controlling neural cell functions in colla-
gen scaffolds, International Symposium on Regenerative Medical Therapy（2007.9. 19－20．Kyoto）
Teramura, Y., Kaneda, Y., Iwata, H. : Enclosure of islets with poly（vinyl alcohol）membranes with nanometer in thick-
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Teramura, Y., Kaneda, Y., Iwata, H. : Microencapsulation of islets with thin-layer membrane of poly（vinyl alcohol）.
2007 CTS-IPITA-IXA Joint Conference（2007.9.18．Minneapolis）
Teramura, Y., Iwata, H. : Enclosure of islet in ultra-thin layer-by-layer membrane with anti-thrombogenic property.
JSAO and IFAO 2007 Joint Congress（2007.10.29．大阪）
寺村裕治，岩田博夫：高い生着能が期待できる移植用膵島の修飾法．第 29 回日本バイオマテリアル学会（2007.11.27．
大阪）
Kawano, K., Teramura, Y., Oda, M., Suzuki, T., Kotera, H., Iwata, H. : Label-free immunosensing for α-fetoprotein in
human plasma using surface plasmon resonance. 2007 International Conference on Solid State Devices and Ma-
terials（2007.9.21．つくば）
Tonami, H., Toda, M., Kuraishi, K., Toma, N., Matsushima S., Nakano, S., Kubota, S., Taki, W., Iwata, H. : Develop-
ment of polymer-covered metallic stents using electrospinning, 1st International Symposium of Nanomedicine




成の試み －－ バイオナノマテリアルコースの場合 －－，第 51 回日本学術会議材料工学連合講演会（2007.11.28．
京都）
Tonami, H., Kuraishi, K., Nakanoc, S., Kubota, S., Toda, M., Toma, N., Matsushima, S., Ogawa,S., Taki, W., Iwata, H. :
Development of covered stents for endovascular neurosurgery using electrospinning, 1st Asian Biomaterials
Congress（2007.12.6－8．Tsukuba）
Arima, Y., Iwata, H. : Cell adhesion controlled by properties of outermost layers with nanometer in thickness, 1st Inter-






Arima, Y., Iwata, H. : Tracking of cell adhesion process to self-assembled monolayer of alkanethiols with various func-
tional groups, 2007 International Conference on Solid State Devices and Materials（2007.9.19－21 Tsukuba）
Arima, Y., Toda, M., Iwata, H. : Complement activation on poly（ethylene glycol）－modified surfaces, 1st Asian Bioma-
terials Congress（2007.12.6－8．Tsukuba）
Inoue, Y., Fujimoto, H., Ogino, T., Iwata, H. : Reverse electroporation with carbon nanotubes-loaded electrode for









系の活性化－，第 36 回医用高分子シンポジウム（2007. 7.30－31．東京）











計，第 56 回高分子学会年次大会 （2007.5.29－31．京都）
中路 正，加藤功一，有馬祐介，岩田博夫：神経幹細胞の分化制御のための細胞増殖因子配向固定表面の設計，第
56 回高分子討論会 （2007. 9.19－21．名古屋）
中路 正，加藤功一，岩田博夫：キメラタンパク質を利用した神経幹細胞の増殖・分化制御材料の設計，積水化学
自然に学ぶものづくりフォーラム（2007. 10.17．京都）
Nakaji-Hirabayashi, T., Kato, K., Iwata, H. : An approach to rationally design protein-based scaffolds for use in neural
progenitor cell transplantation, The 2nd Meeting of the International Federation for Artificial Organs（2007.
10.28－31．Osaka）
中路 正，加藤功一，岩田博夫：神経幹細胞移植のための細胞接着性ケラチンスキャフォールドの設計，第 29 回
日本バイオマテリアル学会大会（2007.11.26－27．大阪）
川井田真一，井上祐貴，藤本裕之，岩田博夫：細胞アレイを用いた迅速なタンパク質間相互作用測定法の試み，日




ル学会 第 2 回関西若手研究発表会（2007.8.3．大阪）
Totani, T., Teramura, Y., Iwata, H. : Cell surface modification using poly（vinyl alcohol）derivative, CTS-IPITA-IXA 2007
Joint Conference（2007.9.15－20．USA）
Totani, T., Teramura, Y., Iwata, H. : Surface modification of islets using poly（vinyl alcohol）derivative, JSAO and IFAO
2007 Joint Congress （2007.10.28－31．Osaka）
戸谷貴彦，寺村裕治，岩田博夫：高分子薄膜を介した膵島表面への Urokinase の固定化とその機能評価，第 29 回
日本バイオマテリアル学会大会（2007.11.26－27．大阪）
平岡真希子，中路 正，加藤功一，佐藤秀樹，岩田博夫：ラミニン由来ぺプチド融合キメラ蛋白質を担持したコラー
ゲンへの神経幹細胞の接着，第 56 回高分子学会年次大会 （2007. 5.29－31．京都）
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We developed diagnostic DNA chips for RNA-based screening of colorectal cancer, detection of gasteric cancer
cell and identification of fungi involved in cutaneous mycosis and determined the clinical utility. I lectured on the con-
tents for graduate students of Institute for Frontier Medical Sciences, Kyoto Unversity.
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マウスの作出，表現型解析，分子機能の探索を行った．TDRD9 蛋白質は DExH 型ヘリケースをコードし且つヌク
レアーゼ活性を示す．同遺伝子改変マウスは雄生殖細胞の第一減数分裂の染色体対合に異常を示し，レトロトラン
DExH helicase をコードする Tudor domain containing 9 (Tdrd9)/spinde-E 遺伝子改変マウスは雄生殖細胞特異的
に減数分裂期相同染色体の対合異常が観察され，レトロトランスポゾンmRNAの発現上昇，ゲノムDNAメチ
ル化異常等の興味深い表現型が観察される．
Targeted gene disruption of Tudor domain containing 9 (Tdrd9)/spinde-E, which encodes a DExH-box helicase,
leads to defective meiotic homologous chromosome synapses in the male. The Tdrd9 mutant mice also show in-
creased mRNA expression of a class of endogenous retrotransposons, and CpG DNA methylation of cognate
genomic elements are impaired.
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The germline is the cell lineage fundamental for the ontogeny of individuals and for transmitting genetic informa-
tion. During the differentiation of germ cells, intriguing and important biological processes, such as epigenetic repro-
gramming, establishment/maintenance of pluripotency and homologous recombination, take place. Our current re-
search projects focus on : (1) molecular analyses of germ-line specific cytoplasmic ribonucleoprotein (RNP) structure,
germinal granule/nuage, and (2) mechanisms and factors that regulate meiotic homologous recombination in mam-
mals.
(1)TDRD1/MTR1, TDRD6 and TDRD7/TRAP contain multiple tudor domains and specifically localize to mouse
germinal granule/nuage. We are carrying out genetic and biochemical studies on these mammalian tudor-related
genes/proteins to reveal the functioning of germinal granule/nuage components. By using the TDRD proteins as spe-
cific molecular markers, we also have developed experimental conditions to isolate germinal granule/nuage and are
now analyzing protein and RNA composition of the structure. Protein profile was obtained by shotgun identification by
mass-spectrometry, and microarray analysis was applied to RNA fractions. Recently, we identified and cloned a novel
germ-line specific Tdrd gene, Tdrd9/spindle-E. Tdrd9 gene-targeted mice showed incomplete pairing of homologous
chromosomes during male meiosis. The mutants also exhibited elevated mRNA expression of a class of retrotranspos-
ons, and CpG DNA methylation of cognate genomic elements were impaired. Thus, Tdrd9 is an intriguing molecular
clue that links RNA regulation and epigenetic control in mammals.
(2) Molecular mechanisms and regulation of homologous recombination are important research subjects in mo-
lecular and cell biology. We previously showed that primordial germ cells in mice autonomously enter into meiosis
when cultured in vitro and identified a factor that suppresses the meiotic transition in vitro. Recently, we established
another in vitro culture condition that induce meiotic transition of established germline stem cell line derived from
spermatogonia. By using this culture method, we identified signaling pathways that promote and inhibit meiotic transi-
tion of mitotically dividing germline stem cells. Further biochemical and physiological characterization of these signal-
ing pathways is currently underway. Meanwhile, we carried out genome database screening for candidate genes that
possibly participate in homologous recombination in mice. Genetic and molecular studies on such gene functions are
in progress. Through the understanding of molecular basis underlying homologous recombination, we aim to develop
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a novel method for gene manipulation in mammalian cells.
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昨年，我々は ES 細胞で特異的に発現する遺伝子 Fbx15 のレポーターを持つ線維芽細胞に，4 つの遺伝子（Oct3/4,
Sox2，Klf4 および c-Myc）をレトロウイルスベクターで導入することによって，ES 細胞と性質の良く似た人工多能
性幹（induced pluripotent stem, iPS）細胞が作れることを報告した．しかし，この Fbx15-iPS 細胞は ES 細胞に近い
性質を持つものの，遺伝子発現や分化能力については不十分な点があった．そこで ES 細胞の分化多能性に非常に
重要な働きをする遺伝子である Nanog の発現を指標とし，再度検討を行なった．Nanog レポーターマウスの胎仔
線維芽細胞に前述の 4 つの遺伝子を導入し，レポーターの発現を指標として Nanog-iPS 細胞の樹立に成功した．こ
の細胞は Nanog，ERas や Esg1 などの ES 細胞のマーカー遺伝子を発現しており，マイクロアレイを用いた網羅的
な解析から約 90％ の遺伝子の発現が ES 細胞と同程度であることが分かった．分化能についても，初期胚に移植
を行うことにより複数のクローンからキメラマウスが誕生した．このうち一部からは子孫も産まれてきており，
Nanog-iPS 細胞は ES 細胞に匹敵する分化能力を有していることが示された．ところが，キメラマウスとその子孫
の約 20％ に腫瘍ができることが判明した．Nanog-iPS 細胞のゲノムには樹立段階で用いたレトロウイルスによっ
て，原癌遺伝子である c-Myc を含む 4 つの外来遺伝子が 10 コピー以上も挿入されていた．詳細な解析の結果，こ
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の c-Myc の再活性化が腫瘍形成の一因だと考えられた．以上の結果より，体細胞から ES 細胞に匹敵する分化能力
を持つ iPS 細胞を作り出せることが明らかとなったが，医療への応用にはレトロウイルスを用いた方法を改善する
必要がある．
次に我々はマウスと同じ遺伝子セットを用いてヒト iPS 細胞の作製にも成功した．ヒト iPS 細胞は報告されてい





前述のようにマウス iPS 細胞は生殖系列に寄与できるキメラマウスを作ることができることなど多くの点で ES
細胞と良く似た性質を有している．しかしながら，iPS 細胞樹立に用いたレトロウイルス由来の c-Myc 遺伝子の再
活性化によりキメラマウスやその子孫マウスに腫瘍が発生することが分かり，再生医療へ用いるには安全面での問
題が考えられた．我々は iPS 細胞作製の条件を改良することでレトロウイルスの c-Myc を用いず 3 因子だけでマウ
ス繊維芽細胞から Myc－（マイナス）iPS 細胞を樹立することに成功した．この Myc－ iPS 細胞は成体キメラマウスを
作ることができた．これらのキメラマウスからは現在のところ腫瘍の形成は認められていない．さらに，ヒトの細
胞からも同様に Myc－ iPS 細胞を樹立することに成功した．これらの成果は iPS 細胞の再生医療への応用に向け重
要な知見であると考える．
Embryonic stem (ES) cells, derived from the inner cell mass of mammalian blastocysts, have the ability to grow in-
definitely while maintaining pluripotency. These properties have raised the hope that ES cells might be used to treat a
host of degenerative diseases, such as Parkinson’s disease, spinal cord injury, and diabetes. However, clinical applica-
tion of human ES cells faces difficulties regarding use of human embryos, as well as tissue rejection following implanta-
tion. One way to circumvent these issues is to generate pluripotent cells directly from somatic cells. A critical step to-
ward this goal is the identification of factors that induce pluripotency in somatic cells.
図 1 【Nanog-iPS 由来キメラマウス】
Nanog-iPS 細胞由来のキメラマウスの子供（F1）．
Germline chimaeras from Nanog-iPS cells（F1）．
図 2 【ヒト iPS 細胞】
ヒト成人皮膚細胞から作製した iPS 細胞．
Human iPS cells derived from adult human dermal fibroblasts.
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Last year, we demonstrated induction of induced pluripotent stem (iPS) cells from mouse embryonic or adult fi-
broblasts by introducing four factors, Oct3/4, Sox2, c-Myc, and Klf4 and by selection for Fbx15 expression. These Fbx
15-iPS cells are similar to embryonic stem (ES) cells in morphology, proliferation and teratoma formation. However,
these cells had clear difference in global gene expression profile and differential potential from ES cells. Then we tried
to find fully reprogrammed cells by using more ES cell specific marker than Fbx15 and focused on Nanog, an essential
gene for maintenance of pluripotent state in ES cells. We isolated embryonic fibroblasts (MEFs) from Nanog reporter
mice and introduced four factors. After a few weeks, ES-like colonies were emerged and were selected as Nanog-iPS
cells. Nanog-iPS cells showed ES-like morphology and gene expression profile. Nanog-iPS cells had a potential to dif-
ferentiate into three germ layers after the injection into nude mice, and make adult chimeric mice. Moreover, eight out
of twelve clones transmitted through the germ-line to the next generation. However, approximately 20% of the offspring
developed tumors, where c-Myc transgene was reactivated. Thus iPS cells competent for germ-line chimeras can be
obtained from MEFs, but retroviral introduction of c-Myc should be avoided for clinical application.
We also established iPS cells from adult human dermal fibroblasts by introducing same four factors. Human iPS
cells formed tightly packed and flat colonies. Each cell exhibited morphology similar to that of human ES cells, charac-
terized by large nuclei and scant cytoplasm. They expressed hES cell-specific surface antigens, including SSEAs, TRAs
and NANOG protein. Human iPS cells also had growth potentials, gene expression patterns, telomerase activities and
epigenetic statuses as similar level to human ES cells. Human iPS cells could differentiate into three germ layers by
embryoid body formation and teratoma formation. Additionally, they differentiated directly into dorpaminergic neurons
and functional cardiomyocytes in vitro by established methods. These data suggested that that pluripotent cells could
be generated from not only mouse but also human fibroblast culture with a few defined factors.
Mouse iPS cells are indistinguishable from ES cells in many aspects and produce germline-competent chimeras.
Reactivation of the c-Myc retrovirus, however, results in an increased tumorigenicity in the chimeras and progeny mice,
thus hindering clinical applications. In the current study, we developed a modified protocol for the induction of iPS
cells, which does not require the Myc retrovirus. Elimination of c-Myc sharply reduces tumorigenesis, as measured by
図 3 【Myc－ iPS 由来キメラマウス】
Myc－ iPS 細胞由来のキメラマウス（左：マウス胎仔繊維芽細胞由来Myc－ iPS 細胞．緑色蛍光（GFP）を発現する．右：成体マウ
ス尻尾繊維芽細胞由来Myc－ iPS 細胞．赤色蛍光（DsRed）を発現する．）
Chimeric mice obtained by blastocyst injection of Myc－ iPS cells derived from mouse embryonic fibroblasts (left, green) or tail-tip
fibroblasts (right, red). tip fibroblast-derived iPS cells
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cancer-related deaths of chimeric mice derived from iPS cells. Furthermore, we were able to generate human iPS cells
from adult dermal fibroblasts without MYC. These findings are important for the clinical application of the iPS cell
technology.
【業 績 目 録】
 誌上発表 
１）原著論文
Takahashi, K., Okita, K., Nakagawa, M., and Yamanaka, S. : Induction of pluripotent stem cells from fibroblast cultures.
Nat. Protoc. 2 : 3081－3089（2007）
Takahashi, K., Tanabe, K., Ohnuki, M., Narita, M., Ichisaka, T., Tomoda, K., and Yamanaka, S. : Induction of pluripo-
tent stem cells from adult human fibroblasts by defined factors. Cell 131 : 861－872（2007）
Yoshikane, N., Nakamura, N., Ueda, R., Ueno, N., Yamanaka, S., and Nakamura, M. : Drosophila NAT1, a homolog of
the vertebrate translational regulator NAT1/DAP5/p97, is required for embryonic germband extension and
metamorphosis. Dev. Growth Differ. 49 : 623－634（2007）
Okita, K., Ichisaka, T., and Yamanaka, S. : Generation of germline-competent induced pluripotent stem cells. Nature
448 : 313－317（2007）
Uemoto, Y., Suzuki, S., Terada, N., Ohno, N., Ohno, S., Yamanaka, S., and Komada, M. : Specific role of the truncated
betaIV-spectrin Sigma6 in sodium channel clustering at axon initial segments and nodes of Ranvier. J. Biol.
Chem. 282 : 6548－6555（2007）
２）総 説
Lewitzky, M., Yamanaka, S. : Reprogramming somatic cells towards pluripotency by defined factors. Curr. Opin. in
Biotechnol. 18 : 467－473（2007）
高橋和利，沖田圭介，山中伸弥：遺伝子導入による万能細胞の作成．関節外科．26 : 103－104（2007）





Yamanaka, S. : Strategies and new developments in the generation of patient-specific pluripotent stem cells. Cell Stem
Cell. 1 : 39－49（2007）
山中伸弥：ES 細胞．分子細胞治療．6 : 95－97（2007）
山中伸弥：序：幹細胞生物学の現状と展望．細胞工学．26 : 482－484（2007）
高橋和利，山中伸弥：体細胞培養から誘導される人工万能幹細胞．細胞工学．26 : 489－492，（2007）










クト 第 3 回成果発表会（公開シンポジウム）（2007.3.10．東京）
岩脇隆夫，赤井良子，山中伸弥，河野憲二：哺乳動物の発生過程における IRE1αの役割．BMB2007（第 30 回日本
分子生物学会年会 第 80 回日本生化学会大会 合同大会）ワークショップ（2007.12.12．神奈川）
岩脇隆夫，赤井良子，山中伸弥，河野憲二：哺乳動物の発生過程における IRE1αの役割．BMB2007（第 30 回日本
分子生物学会年会 第 80 回日本生化学会大会 合同大会）（2007.12.14．神奈川）
山中伸弥：人工多能性幹（iPS）細胞研究の進歩．科学技術振興機構（JST）戦略的創造研究推進事業（CREST）「免疫
難病・感染症等の先進医療技術」第 4 回公開シンポジウム（2007.12.14．東京）
Nakagawa, M., Takahashi, K., Okita, K., Ichisaka, T., and Yamanaka, S. : Regulatory mechanism for production of in-
duced pluripotent stem（iPS）cells. 5th ISSCR Annual Meeting（2007.6.17－20．オーストラリア）
Nakagawa, M., Takahashi, K., Okita, K., Ichisaka, T., and Yamanaka, S. : Regulatory mechanism for production of in-
duced pluripotent stem（iPS）cells．京都大学再生医科学研究所，熊本大学発生医学研究センター，慶應義塾
大学，CDB Joint Forum（2007.9.5－6．神戸）
Nakagawa, M., Takahashi, K., Okita, K., Ichisaka, T., and Yamanaka, S. : Generation of induced pluripotent stem（iPS）
cells by family genes. BMB2007（第 30 回日本分子生物学会年会 第 80 回日本生化学会大会 合同大会）
（2007.12.12．神奈川）
高橋和利，沖田圭介，中川誠人，山中伸弥 人工多能性幹細胞作成法の改良． BMB2007（第 30 回日本分子生物




の探索とその機能解析．BMB2007（第 30 回日本分子生物学会年会 第 80 回日本生化学会大会 合同大会）
（2007.12.11．神奈川）
小柳三千代，青井貴之，沖田圭介，高橋和利，中川誠人，山中伸弥：マウス体細胞の初期化に関わる microRNA




沖田圭介，一阪朋子，山中伸弥：Nanog レポーターを用いた誘導多能性幹細胞の樹立．第 5 回幹細胞シンポジウ
ム（2007.5.19．淡路）
Okita, K., Ichisaka, T., and Yamanaka, S. : Germ-line competency of mouse induced pluripotent stem cells selected for
Nanog expression. 5th ISSCR Annual Meeting（2007.6.17－20．オーストラリア）
Institute for Frontier Medical Sciences
再生統御学研究部門－８１－
沖田圭介，一阪朋子，山中伸弥：Nanog レポーターを用いた誘導多能性幹細胞の樹立．第 28 回日本炎症・再生医
学会（2007.8.3．東京）
Okita, K., Ichisaka, T., and Yamanaka, S. : Germ-line competency of mouse induced pluripotent stem cells selected for
nanog expression．再生医療に関する京都大学再生医科学研究所国際シンポジウム（2007.9.19－20．京都）
沖田圭介，一阪朋子，山中伸弥：Nanog レポーターを用いた人工多能性幹細胞の樹立．BMB2007（第 30 回日本分
子生物学会年会 第 80 回日本生化学会大会 合同大会）（2007.12.12．神奈川）
八戸宏二郎，青井貴之，沖田圭介，高橋和利，中川誠人，山中伸弥 人工多能性幹細胞におけるレトロウイルス挿





能性幹細胞誘導．BMB2007（第 30 回日本分子生物学会年会 第 80 回日本生化学会大会 合同大会）
（2007.12.12．神奈川）
青井貴之，一阪朋子，高橋和利，沖田圭介，中川誠人，山中伸弥：成体マウスからの生殖系列に分化可能な人工多
能性幹細胞誘導．BMB2007（第 30 回日本分子生物学会年会 第 80 回日本生化学会大会 合同大会）
（2007.12.11．神奈川）
Miura, K., Ogawa, D., Okada, Y., Okita, K., Takahashi, K., Nakagawa, M., Yamanaka, S., and Okano, H. : Neural deriva-




Miura, K., Ogawa, D., Nishino, M., Tomisato, S., Okada, Y., Ikeda, E., Okita, K., Takahashi, K., Kohda, K., Yuzaki, M.,
Yamanaka, S., and Okano, H. : Neural derivation from induced pluripotent stem cells．日本分子生物学会 第 30
回日本分子生物学会年会（2007.12.11．神奈川）
Miura, K., Ogawa, D., Nishino, M., Tomisato, S., Okada, Y., Ikeda, E., Okita, K., Takahashi, K., Kohda, K., Yuzaki, M.,
Yamanaka, S., and Okano, H. : Neural derivation from induced pluripotent stem cells. BMB2007（第 30 回日本




山中伸弥：人工万能幹細胞の可能性と課題，東京テクノ・フォーラム 21 第 99 回研究交流会（2007.1.15．東京）
Yamanaka, S. : Yin and Yang of induced pluripotent stem（iPS）cells，Nara Institute of Science and Technology, The 21st
Century COE Program International Symposium（2007.1.16．奈良）
山中伸弥：人工万能細胞（iPS 細胞）の可能性，プロジェクト形成研究会 C 第 5 回研究会（2007.1.19．名古屋）




Yamanaka, S. : Yin and Yang of induced pluripotent stem（iPS）cells，Hiroshima University 21st Century COE Program,
The Fourth International Symposium（2007.2.7．広島）
山中伸弥：人工万能幹（iPS）細胞の可能性と課題，平成 14～18 年度文部科学省特定領域研究 糖鎖によるタンパク
質と分子複合体の機能調節 第 5 回公開シンポジウム（2007.2.9．東京）
山中伸弥：人工万能細胞の可能性，日本弁理士会近畿支部 2006 年度ベンチャーサポーターズ勉強会（2007.2.10．
大阪）




Yamanaka, S. : Generation of Pluripotency by Defined Factors，Center for Developmental Biology, RIKEN Kobe Insti-
tute, CDB Symposium 2007（2007.3.28．神戸）
山中伸弥：人工万能幹（iPS）細胞の可能性と課題，第 27 回日本医学会総会（2007.4.6．大阪）
山中伸弥：人工万能幹（iPS）細胞の可能性と課題，第 23 回 Health&Science twenty-twenty（2007.4.10．東京）




Takahashi, K., Okita, K., Nakagawa, M., Aoi, T., Ichisaka, T., and Yamanaka, S. : Generation of high quality iPS cells，
2nd International Conference on Cell Therapy and Regenerative Medicine（2007.4.24．スペイン）
山中伸弥：人工万能幹（iPS）細胞の可能性と課題，第 4 回リン酸化ネットワーク研究会（2007.5.12．福岡）




山中伸弥：digital differential display から見えてきた ES 細胞の秘密，特定領域研究技術開発計画班会議（2007.5.28．
静岡）
Takahashi, K., Okita, K., Nakagawa, M., Aoi, T., Ichisaka, T., and Yamanaka, S. : Generation of high quality iPS cells，
第 40 回日本発生生物学会・第 59 回日本細胞生物学会合同大会（2007.5.30．福岡）
山中伸弥：人工多能性幹（iPS）細胞の現状と課題，第 3 回再生医薬情報交換会（2007.6.12．大阪）
山中伸弥：人工万能幹（iPS）細胞の可能性と課題，第 80 回日本内分泌学会学術総会（2007.6.15．東京）
Takahashi, K., Okita, K., Nakagawa, M., Aoi, T., Ichisaka, T., and Yamanaka, S. : Generation of high quality iPS cells,
5th ISSCR Annual Meeting（2007.6.18．オーストラリア）
山中伸弥：人工万能幹（iPS）細胞の可能性と課題，文部科学省 第 46 回特定胚及びヒト ES 細胞研究専門委員会
（2007.6.26．東京）
山中伸弥：Generation of pluripotency by defined factors，第 13 回日本遺伝子治療学会（2007.6.29．名古屋）
山中伸弥：人工万能幹（iPS）細胞の可能性と課題，第 10 回記念阪大医療組織工学フォーラム（2007.6.29．大阪）
山中伸弥：iPS 細胞の課題と可能性，第 21 回モロシヌス研究会（2007.6.30．兵庫）
Institute for Frontier Medical Sciences
再生統御学研究部門－８３－
山中伸弥：Nanog-GFP マウスと第 2 世代人工万能幹細胞，第 17 回日本サイトメトリー学会学術集会ランチョンセ
ミナ （ー2007.7.6．千葉）
Yamanaka, S. : Induction of pluripotency by defined factors，University of Sheffield 2007 International One Day Sympo-
sium “Human Embryonic Stem Cells - Progress Towards Cell Therapy”（2007.7.13．イギリス）





山中伸弥：人工万能幹（iPS）細胞の可能性と課題，生化学若い研究者の会 第 47 回生命科学 夏の学校（2007.8.4．
埼玉）
山中伸弥：Induction of pluripotency by defined factors，理化学研究所横浜研究所セミナ （ー2007.8.8．横浜）
山中伸弥：人工万能（iPS）幹細胞の可能性と課題，平成 19 年度大阪市立大学整形外科同門勤務医会（2007.8.25．大
阪）
山中伸弥：人工多能性幹（iPS）細胞の可能性と課題，第 1 回 ClassA システムバイオロジーセミナー in 関西
（2007.8.30．大阪）
山中伸弥：人工多能性幹細胞の可能性と課題，第 15 回 CCB カンファレンス（2007.8.30．大阪）
山中伸弥：Update on iPS cell research，京都大学再生医科学研究所，熊本大学発生医学研究センター，慶應義塾大
学，CDB Joint Forum（2007.9.6．神戸）
山中伸弥：人工多能性幹（iPS）細胞の現状と課題，第 3 回 Summer Vascular Conference（2007.9.8．東京）
山中伸弥：人工多能性幹（iPS）細胞の可能性と課題，再生医療の実現化プロジェクト 第 4 回成果発表会（2007.9.9．
横浜）
Takahashi, K., Okita, K., Nakagawa, M., Aoi, T., Ichisaka, T., and Yamanaka, S. : Generation of high quality iPS cells，
Neuro2007（第 30 回日本神経科学大会，第 50 回日本神経化学会大会，第 17 回日本神経回路学会大会 合同
学会）（2007.9.12．横浜）
山中伸弥：iPS 細胞の現状と課題，第 14 回 BRM・サイトカイン学術講演会（2007.9.18．名古屋）
山中伸弥：Induction of pluripotency by defined factors，再生医療に関する京都大学再生医科学研究所国際シンポジ
ウム（2007.9.19．京都）
Yamanaka, S. : Generation of germline-competent induced pluripotent stem cells，National Heart, Lung, and Blood In-
stitute, Symposium on Cardiovascular Regenerative Medicine（2007.10.1．アメリカ）
Yamanaka, S. : Generation of pluripotency by tumor-related factors，第 66 回日本癌学会学術総会（2007.10.5．横浜）
Yamanaka, S. : Induction of pluripotency by defined factors. EMBO Conference Series，Advances in Stem Cell Re-
search（2007.10.12．スウェーデン）
Yamanaka, S. : Generation of germline-competent induced pluripotent stem cells，名古屋大学大学院医学系研究科
第 4 回 21 世紀 COE 国際シンポジウム（2007.10.26．名古屋）






Yamanaka, S. : Induction of pluripotency by defined factors，第 4 回 OOTR カンファレンス（2007.11.10．京都）
山中伸弥：人工多能性幹（iPS）細胞の可能性と課題，広島大学 第 23 回広島整形外科先端医学セミナ （ー2007.11.15．
広島）





山中伸弥：人工多能性幹（iPS）細胞の可能性と課題，大阪大学 第 5 回微研部員会主催セミナ （ー2007.11.21．大阪）
Yamanaka, S. : Generation of Germline-Competent Induced Pluripotent Stem Cells. Myenburg Cancer Research Award
Symposium（2007.11.26．ドイツ）
山中伸弥：分化多能性の維持と誘導，奈良先端科学技術大学院大学 特別講演（2007.12.6．奈良）
山中伸弥：人工多能性幹（iPS）細胞の可能性と課題，奈良先端科学技術大学院大学 GCOE セミナ （ー2007.12.6．奈
良）
Yamanaka, S. : Generation of germline-competent induced pluripotent stem cells from adult mouse somatic cells，BMB
2007（第 30 回日本分子生物学会年会 第 80 回日本生化学会大会 合同大会）シンポジウム（2007.12.11．神奈
川）
山中伸弥：ChIP-on-Chip および CGH アレイから見た人工多能性（iPS）細胞，BMB2007（第 30 回日本分子生物学会
年会 第 80 回日本生化学会大会 合同大会）ランチョンセミナ （ーアジレント・テクノロジー株式会社）
（2007.12.11．神奈川）





Yae, K. : Analyses of retroviral integration in induced pluripotent stem（iPS）cells，Korean Society for Stem Cell Re-
search, The 3rd Annual Meeting of the Korean Society for Stem Cell Research（2007.11.29．韓国）
坪岡則子：ES 細胞における Zn フィンガータンパク質 Sall4 の機能解析，第 5 回クロマチン・フロンティアーズ・
ジャパン（2007.11.19．東京）
Institute for Frontier Medical Sciences
再生統御学研究部門－８５－
再生増殖制御学分野
Department of Growth Regulation
分野主任 教授 瀬原（藤沢）淳子
Prof. Atsuko Sehara（Fujisawa）







































Embryos of taxonomically different vertebrates are thought to pass through a stage in which they resemble one
another morphologically. This vertebrate phylotypic stage may represent the basic vertebrate body plan that was estab-
lished in the common ancestor of vertebrates. However, since morphological studies have to compare many develop-
mental events that appear temporarily different manners among species, much controversy remains about when the




図 2－2 発生関連遺伝子では E8.0-8.5 日に最も Ancester Index が高い
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phylotypic stage appears and whether it even exists.
Results
Using expressed sequence tag (EST) data, Gene Ontologies (GO), and available genomes of various animals, here
we have established a novel method of evaluating the ancestral nature of mouse embryonic stages with a numerical
“Ancestor Index” that does not depend on comparative morphology. This index revealed that the mouse indeed has a
conserved embryonic period that coincides with the concepts of the phylotypic stage, at embryonic day 8.0-8.5 (i.e.
around the time of appearance of the pharyngeal arch and somites) which prominently expresses GO-determined de-
velopmental genes shared among vertebrates. Similar analyses revealed the existence of a bilaterian-related period
which markedly express GO-determined developmental genes shared among bilaterians, at the cleavage-to-gastrula-
tion period. Taking advantages of our method and Mouse Genome Informatics database, the nature of the phylotypic
stage-associated genes identified were shown to be indispensable in embryogenesis.
Conclusions
Our results demonstrate that the vertebrate phylotypic stage can be defined genomically in the mouse mid-embry-
onic stage, and it is preceded by the putative basic bilaterian body plan. These results highlight the once questioned,
hierarchical aspect of embryogenesis proposed by von Baer, albeit partially. Identification of conserved stages and tis-
sues by this method in various animals would give clues to know what kind of developmental events and gene sets are
evolutionarily constrained and how they limit the possible variations of animal basic body plans.
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高頻度で異常（胸腺リンパ腫）が生じてくる．これまでに，X 線照射及びアルキル化試薬 ENU 処理により誘導した
胸腺リンパ腫を材料にして，TCRβ 鎖遺伝子座の構造を解析した．ENU は，主として DNA 中の塩基グアニンをア
デニンに置換する突然変異誘発剤であることが知られている．その結果，X 線照射誘発胸腺リンパ腫においては，
TCRβ 鎖 V to DJ 再構成が亢進していることを明らかにした．今年度はさらに，2 種類の胸腺リンパ腫の TCRβ 鎖
遺伝子に関して，組替えられた V，DJ について詳しく解析した（図 A）．23 個ある V セグメントが均等に使われる
のならば，その頻度は 4.3％ であるが，V セグメントの使用頻度は均等ではなく，X 線照射誘発胸腺リンパ腫にお
いては，V6 と上流に位置する V2，V1 の再構成頻度が高かった．TCR 遺伝子の場合，再構成してもアミノ酸の読
み取り枠が正しく繋がらないと細胞表面に発現することができない．興味深いことに，再構成された V6 は実際に
発現しているものが多いのに対し，上流域の V は発現していないものが多数であった．一方，ENU 誘発胸腺リン
Annual Report 2007
再生統御学研究部門 －９０－
パ腫においては，V6 ではなく V8.1，V11 の使用頻度が高く，大多数において読み取り枠が正しく繋がっていた．








研究分野で樹立した BALB/c.CD45.1 マウスは，CD45 分子に関して，





マウスにおける免疫異常は血中の Th2 サイトカインや IgE の上昇と
時期を一致しており，細胞レベルでは，リンパ節における CD69 陽
性 B 細胞数の増加とこれらの B 細胞における Jak3 および Stat6 のチ
ロシンリン酸化の亢進が原因と考えられる．これらの結果は，CD45.1
マウスが持つ CD45 分子（CD45.1）が，CD45.2 マウスの持つ CD45.2
分子と比較して，PTP 活性が低下している，もしくは低下しやすい
ことを示唆していると考えられた．この点について解析を行ったと
ころ，CD45.1 マウスの B 細胞は年齢とともに PTP 活性が CD45.2
図A X線照射誘発胸腺リンパ腫（X-ray TL），ENU誘発胸腺リンパ腫（ENU TL）の TCRβ鎖遺伝子におけるVセグメント使用頻
度．２３個あるVセグメントが均等に使われるのならば，その頻度は 4.3%である．X-ray TL で最も多く見出されたV6DJ
（9）の中で，読み取り枠が正しく繋がったもの（in-frame）は 6，正しく繋がらなかったもの（out-of-frame）は 3であった．
V2DJ（8），V1DJ（8）ではそれぞれ，in-frame ; 2，3，out-of-frame ; 6，5であった．一方，ENU TL で最も多く見出され
たV8.1DJ（7），V11DJ（7）の中で，in-frame，out-of-frame のものはそれぞれ 6，1であった．
図B CD45 の PTP活性調節機構（Wedge model）
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マウスに較べて有意に低下していることが示された．また，CD45.1 および CD45.2 マウスの B 細胞表面 CD45 分
子を抗 CD45 抗体で架橋すると，CD45 分子の PTP 活性が顕著に低下することから，細胞表面 CD45 分子のダイマー




Our research effort focuses on two major areas. (1)Molecular mechanism of thymic lymphomagenesis in C57BL/
6 mice induced by sub-lethal doses of X-ray or alkylating agent ENU. (2)Molecular and cellular mechanisms of inflam-
matory diseases of BALB/c.CD45.1 congenic mice.
1. Relationship between thymic lymphomagenesis induced by X−ray irradiation or an alkylating agent ENU and
TCRβ chain
Thymus is highly sensitive to ionizing radiation. Even low-dose irradiation causes atrophy of murine thymus. Nor-
mally, intensive proliferation and differentiation of thymocytes quickly regenerate the thymus. However, thymic lym-
phomas are often observed during regeneration. We have analyzed TCRβ chain gene loci in X-ray irradiation or an al-
kylating agent ENU-induced thymic lymphomas(X-ray TLs or ENU TLs, respectively).ENU is well known to create
mainly the G to A transition in DNA. One of our results is that more TCRβ genes underwent rearrangement in X-ray
TLs. This year, we have further examined the usage of TCRβ genes V and DJ segments for recombination in two series
of thymic lymphomas(Fig. A).We show that 23 V gene segments were unevenly detected in rearranged VDJ constructs
in the tumors. V6, and upstream V2 and V1 were most frequently detected from X-ray TLs. Only in-frame rearrange-
ment can produce TCRβ molecules. Interestingly, in-frame constructs were major for V6DJ but not for V2DJ and V1DJ.
On the other hand, V8.1 and V11, but not V6, were dominantly selected for V to DJ rearrangement in ENU TLs, and
most of V8.1DJ and V11DJ constructs were in-frame. These data suggest that thymic lymphomagenesis correlates with
specific TCRβ chains. Also, different carcinogens may associate with different sets of TCRβ molecules. As a next step,
we are analyzing the molecular mechanisms connecting lymphomagenesis and specific sets of TCRβ chains
2. Molecular and cellular mechanisms of immune disorders in BALB/c.CD45.1 congenic mice
The transmembrane protein CD45 (Ly5) is a leukocyte-specific molecule which carries phosphotyrosine-specfic
phosphatase (PTP) activity. CD45 plays critical roles in the regulation of T and B lymphocyte functions in both bositive
and negative fashions. In humans, it has recently been shown that minor mutations or deletions in the extracellular do-
main of CD45 resulted in severe combined immunodeficiency, multiple screlosis or infectious diseases, suggesting that
CD45 is involved in various aspects of human diseases. The BALB/c.CD45.1 congenic mice, which we have recently
established in our laboratory, carry the CD45.1 allotype of murine CD45 locus and show only five amino-acid substitu-
tions in the extracellular domain of CD45 as compared to normal BALB/c (CD45.2) strain. Interestingly, these con-
genic mice frequently developed various inflammatory diseases often observed in aged human patients, such as atopic
dermatitis, conjunctivitis and tympanitis These diseases were not observed in mice bred under the specific pathogen-
free conditions, indicating that environmental antigens are involed in the induction of these inflammatory diseases. The
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occurrence of these diseases coincide with the elevation of serum Th2 cytokines and IgE levels and the increased num-
ber of activated B cells in lymph nodes of CD45.1 mice. Biochemical analysis indicated that Jak3 and Stat6 molecules in
these B cells are higly pholphorylated and the expression of activation-induced cytidine deaminase (AID) and germline
Ig? transcripts is significantly augmented in those B cells. We also found that CD45 PTP activity of CD45.1 mice de-
creased age-dependently and cross-linking of cell surface CD45 molecules with anti-CD45 antibody resulted in the de-
creased PTP activity in B cells, suggesting that the cross-linking of cell surface CD45 molecules is a possible cause of
lower PTP activity of B cells in CD45.1 mice. Based on these findings, we propose a model(Wedge model)for the regu-
lation of PTP activity of CD45 in Fig.B. We think that these congenic mice provide a unique model for investigating the
mechanisms of various disorders found in human patients with CD45 mutations.
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2007 年は，ROCK 阻害薬によって ES 細胞および ES 細胞由来神経幹細胞の細胞分散時の細胞死が抑制されるこ
とを明らかにした．この成果は ES 細胞からのヒト ES 細胞の維持培養および移植時の細胞死抑制にとって有用で







We are developing a cell replacement therapy for the neurological disorders by using stem cells, especially
embryonic stem cells (ES cells). The main target is Parkinson’s disease, and our research focuses on induction of
dopaminergic (DA) neurons from ES cells and transplantation of the cells into the brain to improve neurological
symptoms. So far, we have revealed the optimal differentiational stage for an efficient survival of the grafted DA
neurons, and also a method to prevent tumor formation. In addition, we have demonstrated that transplantation of
monkey ES cell-derived neurons improved the Parkinsonian symptoms of the monkey models.
In 2007, we have reported that cell death after dissociation of ES cells or ES cell-derived neural precursor cells
(NPCs) can be reduced by the treatment with ROCK inhibitor. These results are useful for the efficient culture of
human ES cells, and also for reducing cell death after cell transplantation. We have also revealed that meningeal cells
can be used as feeders to induce DA neurons from ES cells, and that Wnt-5a plays an important role in the stromal cell-
derived inducing activity(SDIA).We hope that further investigation of the molecular mechanism of SDIA will lead to
DA neuron induction using defined factors. In addition, we have demonstrated that host-derived leukocytes, including
microglia, macrophages, and lymphocytes, accumulate around the grafts of mouse ES cell-derived NPCs in host mouse
brains, and that they suppressed neuronal differentiation of the grafted NPCs. As it is suggested that IL-6 is involved in
this suppression, effective neuronal differentiation should be possible by reducing the exposure of NPCs in the brain to
pro-inflammatory cytokines, especially IL-6.
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見（b）でも矢印に示す tide mark の形成が明瞭であった．
Figure 1. Regeneration of articular cartilage tissue by EP2 agonist.
A. Regenerated tissue at 12 weeks after the construction of articular cartilage injury.
Regeneration of cartilage tissue was enhanced in an EP2 agonist-treated sample
(d, e, and f) compared with those in a control sample (a, b, and c). a and d, HE
staining ; b and e, Safranin-O staining ; c and f, immunostaining of type II
collagen.
B. Regenerated tissue in osteochondral boundary 12 weeks after the construction
of osteochondral injury. The osteochondral boundary in control sample (a and b)
was not clear both in macroscopic (a) and microscopic HE finding (b), whereas
those in EP2-treated sample was clear in macroscopic finding (c), and the




理委員会及び厚生労働大臣諮問委員会に申請し，平成 19 年 11 月 25 日最終の承認を受け，12 月 5 日に第一例の治
療を開始した．2 年間で 20 例の治療を行う予定である．
4. 関節軟骨再生に対するプロスタノイド受容体作動性物質の応用
細胞を用いた再生医療と同時に，薬剤等による in situ での組織再生の探求も重要な課題である．我々は生理活
性物質であるプロスタグランディン E2（PGE2）に注目し，その関節軟骨病態への応用を検討してきた．マウス及び
ヒト軟骨細胞を用いた in vitro 実験で，4 種類の PGE2 受容体の中の EP2 受容体に特異的に作用するアゴニストに





The major objects of our department are to understand the basic biology of growth and differentiation of
mesenchymal tissues and to develop new therapeutic modalities for pathological conditions in mesenchymal tissues.
Following projects are currently undertaken.
1. Regulation of growth and differentiation potential of mesenchymal stem cells
Mesenchymal stem cells (MSC), which exist in bone marrow stromal tissues, have a potential to differentiate to
cells of various types in mesenchymal tissues. There are, however, still many fundamental features of MSC are
unknown, which are crucial for the development of regeneration therapy using MSC as the evidence based medicine.
In collaboration with the Department of Orthopaedic Surgery in Kyoto University Hospital, we have analyzed the
growth and differentiation potential of primary human MSCs. As for the growth potential, we have found that the level
of p16 gene expression can predict the short-term growth potential, and the average length of telomere at the early
passage can predict the number of final population doubling. These finding will provide a useful information for the
evaluation of growth potential in the clinical application. To analyze the differentiation potential, we used immortalized
MSC clones which we have established, and found that fraction of CD106 positive cells in early passage correlated
positively with the adipogenic and negatively with osteogenic potential, indicating that the evaluation of CD106
expression is useful to predict the differentiation potential of MSC. These findings indicated that MSC which have been
analyzed as a whole are a group pf heterogeneous cells which has different potential of growth and differentiation, and
provide a key to understand the basic biology of MSC.
2. Establishment of surveillance system for transformation of MSC
Cancer cells are now considered to be derived from tissue stem cells resided in each tissue, and therefore MSCs
are potentially progenitors of malignant tumors developed in the mesenchymal tissues, sarcomas. Several reports
showed that the chromosomal aberrations may take place during the culture of mouse and also human MSC,
especially when cells were seeded and cultured in low density condition to stimulate growth. This issue should be
seriously considered to promote the regenerative medicine in mesenchymal tissues using MSC. As one of important
initial mutations, we have focused on the methylation of the p16 gene, and established the method to detect the
methylation quantitatively. Using this method, we have found that the methylation of the p16 gene did take place
during the in vitro culture of MSC elongating the in vitro life. With additional analyses of other type of mutations, our
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final goal is to establish the transformation surveillance system of MSC.
3. Clinical trial of the new treatment for osteonecrosis using MSC.
As the clinical application of MSC, we have engaged in the development of cell transplantation therapy for
osteonecrosis. As the basic experiments, we have established dog models of avascular necrosis of lunate bone
(Kienbeck disease),and treated them with MSC in combination with artificial bone materials. The MSC transplantation
regenerated the lunate bone with strong enough to show no collapse. Based on these results, we submitted the clinical
trial protocol in collaboration with Center for Cellular and Molecular Therapy in Kyoto University Hospital, which
followed the guideline for the clinical trial using somatic stem cells issued by the the Ministry of Health, Labour and
Welfare (MHLW) on September 1, 2006. After the examination of ethical committee of Kyoto University and MHLW,
our protocol was approved on November 25, 2007, and we have started the first case on December 5, 2007. Twenty
cases will be treated during two years.
4. Application of agonist for the PGE2 receptors for the articular cartilage repair
In addition to the development of cell therapy, it is also important to develop the in situ treatment using drugs or
small molecular materials. We have focused on prostaglandin E2, which is one of physiological active materials, and
investigated the application of PGE2 to the regeneration therapy of articular cartilage. We have reported that the
agonist specific to EP2, which is one of four types of PGE2 receptor, stimulated the growth of mouse and human
chondrocytes extracted from articlular cartilage. Based on these results, we have performed the in vivo experiments
using rabbits , and found that in combination with appropriate DDS, EP2 agonist enhanced the cartilage regeneration
in vivo, and also contributed to reconstruct the osteo-chondral boundary, which is important factor to maintain normal
structure of articular cartilage. These data strongly suggested that EP2 agonist is a promising candidate for clinical
trial as therapeutic drug.
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Our major object is to develop regenerative medicine for diabetes mellitus. The goal of our studies is to establish a
safe and effective therapy available whenever required for a growing number of diabetes patients all over the world.
Although therapy for severe diabetes mellitus still depends mostly on insulin replacement therapy, a slowly growing
number of patients are recently treated by pancreas organ transplantation or islet transplantation even in Japan.
However, donor shortage and complications due to immunosuppressive therapy are inevitable problems of allo-
transplantation. In addition, islet transplantation that drew attention as a promising curable treatment has become less
attractive because of rather a short duration of insulin-free period after transplantation and poor outcome in some
facilities. Therefore, current transplantation therapies are still far from our dreams.
In order to develop regenerative medicine for diabetes mellitus, there are several different approaches such as
enhancement of patient’s own islet regeneration, auto- or allo-geneic islet-like cells differentiated from somatic stem
cells, embryonic stem (ES) cells or induced pluripotent stem (iPS) cells in vitro and xeno-geneic islets isolated from
the pancreas of animals e.g. pigs. If these cells are clinically usable, the problem of donor shortage will be solved.
However, as long as allo-geneic cells are used and even autologous cells are used to type-1 diabetes that has
autoimmune background, efficient immunosuppression should still be required. In order to avoid immunosupression,
we are diligently studying bio-artificial pancreas, in which islet cells are encapsulated by several kinds of semi-
permeable membrane and protected from host immune responses.
We have established isolation method of porcine pancreatic endocrine cells as well as rat islets. Using these islets,
we have successfully shown the efficacy of several macro-devices of bioartificial pancreas such as mesh-reinforced
polyvinyl alcohol (PVA) tube and bag, rod-shaped device of agarose containing polystyrene sulfonate, anti-complement
substance, and so on in allo- and xeno-geneic situations. We have also shown that the subcutaneous site pretreated for
angiogenesis can be successfully used for transplantation site of these devices, leading to long-term normalization of
blood glucose levels in diabetic mice. Recently we developed a novel method to make a sheet type PVA-
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macroencapsulated islets by a combination of the freezing technique of islets and the phenomenon that PVA solution
becomes gel by freezing and thawing. Briefly, islets are suspended in islet freezing solution containing PVA and this
viscous solution is molded into a mesh-reinforced sheet and then frozen. This method enables us to make a device of
any size with any shape that may be applicable to bigger animals and humans.
Using this macro-device, we recently examine this device in iso- and allogeneic situations in rats and found that
hyperglycemia can be improved for more than a month in the allo-geneic situation in that transplanted free islets are
promptly rejected (Wistar to Lewis). On the other hand, in iso-genic situation (Lewis to Lewis) in which free islets
survive long duration, the effect of the device attenuates in a similar manner as in the allo-geneic situation. Therefore,
we are currently trying to improve the methods for better and longer function of the device.
Other related researches are as follows. We studied fibrin solution to treat ischemic skin flaps and found that local
application of fibrin can successfully reduce the ischemic necrosis with an increase in tissue blood flow. In addition, we
have established a method of cell fusion between islet cells and mesenchymal stem cells and currently studying its
effect on islet function in vitro and in vivo after transplantation.
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【研 究 概 要】
臓器再建応用分野の研究目的は，新しい in situ Tissue Engineering や再生医学を推進して人間の幸福に貢献する
ことであります．これによって，これまで治療法がなかった患者，或いは移植ドナーの不足のために治療が受けら



























MRI 画像を撮影し，前脛骨筋体積を計算した．PGA-c チューブにて腓骨神経再建後 12ヶ月で 62.9
％まで回復しているのに対して，negative control では 12.9％にまで低下している．
Recovery of the Muscle after reconstruction with our artificial nerve graft (PGA-c tube). At 12 months
after surgery, the ratio of TA muscle volume (=the muscle volumeon the treated side/ the muscle
volume on the positive control side) for the PGA-Ctube was 0.63, and the ratio for the negative





ような in situ Tissue Engineering は世界に先駆けて我々が提唱してきた方法で人工気管や人工神経など臨床に応用
され，これによって救われる患者さんの数も着々と増えてきています．この新しい技術は 21 世紀の医療の中心的
柱になると考えています．
In situ Tissue Engineering : We have devised a completely new approach to the development of artificial organs.
The main procedure using tissue engineering for tissues and internal organs involves the removal of the cell
component from auto- or allo-organs to obtain only the extracellular matrix, so-called refined extracellular matrix
(ECM) and reconstitutes the solid structure from the extracted collagen. This ECM or reconstituted structure is then
employed as scaffolding, which after implantation into the patients is used for the regeneration or re-differentiation of
tissue. Organs made of self-cells thus regenerate. Organs that regenerate in this manner not only possess highly
differentiated tissue structures, but also show functional recovery, because all the cells are derived from the patients
themselves. Whether or not our new method is practicable will depend mainly on the intrinsic regeneration capacity of
each tissue. Up to now, in higher mammals including man, it has been believed that highly differentiated organs lose
their ability to regenerate. We consider that mammals do not, in fact, lose this potential, and that the potential is hidden
by excessively rapid wound healing around the failing tissues. In this sense, if we can provide good conditions using
refind ECM, we can induce this hidden potential even in higher mammals. We have already carried out succeessful
trials at regenerating peripheral nerves, the esophagus, the trachea, and blood vessels with this method. A similar
method is also applicable to other soft tissue organs such as the liver, heart, and lung, as well as the spinal cord. These
results will be welcomed by patients who are dependent on palliative life-support systems, or transplantation candidates
who are waiting for suitable donors. An additional benefit is that patients will be freed from the side effects of
immunosuppressive drugs. The judgment of the brain death can then be discussed separately from the issue of
transplantation, and will become a personal problem. Further more, this new approach help to reduce ever-expanding
medical costs, which are in danger of destroying our health insurance system in the near future.
No study based on these concepts has ever been done either in Japan or abroad. In this sense, our pioneering
work is expected to be a major area of medical science for the coming generation.
Strategy and targets of our study
The target organs currently being considered for this development project are the heart, heart valves, esophagus,
stomach, intestine, gallbladder, trachea, lung, liver, kidney, peripheral nerves, spinal cord, cornea, tendons, ligaments,
cartilage, bone, fatty tissue, periodontal tissue, and permanent teeth. We plan to employ the two majour methods as
described below.
ECM Method
To obtain the purified extracellular matrix, cell components are completely removed from homo or allo-organs.
The solid structure is reconstituted from the ECM and extracted collagen. Growth factors are then applied to facilitate
cell proliferation. Then this ECM-collagen-growth factor composite is implanted into the living body as a temporary
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scaffolding for new organ regeneration. Besides this, bioabsorbable materials will also be applied instead of purified
ECM as a bulk structure for organ regeneration. Both extracted collagen and growth factors are should facilitate cell
proliferation and cell redifferentiation, leading to regeneration of organs completely composed of cells derived from
patients.
Cell+ECM Method
Cells (or living tissues) of patients are complexed (mixed) with purified ECM or bioabsorbable material. Using
this complex, reconstruction of the failing tissues or organs will be attempted. Mesenchymal stem cell (MSC) obtained
from the bone marrow is now applied to this method.
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再生誘導法を取り入れた組織工学的犬頭蓋骨再生．第 28 回日本炎症・再生医学会（2007.8.2．東京）
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left main bronchus. International Symposium on Regenerative Medical Therapy（2007.9.19－20．Kyoto）
茂野啓示：Periodontal-Restorative interface with a special emphasis on esthetics．韓国歯周病学会（2007.5.19 釜山）
茂野啓示：Implant Prosthodontics（single tooth）．日本補綴歯科学会・グレーターニューヨーク補綴歯科学会ジョ
イントミーティング（2nd Joint Meeting of the Japan Prosthodontic Society and the Greater New York Academy
of Prosthodontics）（2007.10.21．東京）
茂野啓示：インプラント上部構造作製について（軟組織と調和した歯冠外形を考慮して）．第 37 回日本口腔イン
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collagen scaffold and adipose-derived stromal cells. XXXIV. Conference of European Society for Artificial
Organs（2007.9.5－8．Krems）
Nakada, A., Fukuda, S., Ichihara, S., Itoi, S., Inada, Y., Endo, K., Nakamura, T. : Regeneration of central nervous tissue
using a collagen scaffold and adipose-derived stromal cells. International Symposium on Regenerative Medical
Therapy（2007.9.19－20．Kyoto）
中田 顕，福田正順，市原理司，糸井真一，稲田有史，遠藤克昭，中村達雄：Regeneration of central nervous tissue
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劉 愉，王 群，鄭 如恒，Nakamura Tatsuo：不使用免疫抑制剤的冷凍保存気管同種移植的実験研究．中華医学
会第 7 次全国胸心血管外科学術会議（2007.11.15－18．蘇州）
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Laboratory of Animal Experiments for Regeneration
施設長・教授 坂口 志文
Acting Head, Prof. Shimon Sakaguchi
【再生実験動物施設の現状について】
附属再生実験動物施設では，2007 年 11 月 30 日までに，イヌ；約 150 頭，ネコ；6 匹，サル；5 頭，ウサギ；約
100 羽，チンチラ；5 匹，ラット；約 500 匹，マウス；約 15000 匹が実験動物として飼育され，実験に供されてい







南部総合研究実験棟（2002 年 12 月設置，再生医科学研究所，ウイルス研究所，医学部の 3 部局による共同研究
実験棟）マウス飼育室は稼動を開始してから 3 年が経過した．現在，SPF マウス飼育室・全 16 室中，再生研；11




























研究テーマ 1. GPI アンカー型蛋白質の代謝メカニズムと受精
現在の当研究室のメインテーマは，膜結合蛋白質の一種であるグリコシルフォスファチジルイノシトール（GPI）
アンカー型蛋白質の代謝メカニズムの解明とその生殖細胞系列での生物学的意義の探究である．このため，まず，
個体内での GPI アンカー型蛋白質の局在を網羅的に解析するために，GPI アンカー型 GFP レポーター蛋白質
（EGFP-GPI）を構築した．これを導入したトランスジェニックマウスでは，予想以上に EGFP-GPI が，外分泌腺や
精巣において遊離していることを見い出した（Kondoh G. et al. FEBS lett. 458, 299－303, 1999）．以後，この現象に特
に着目し，マウス精巣生殖細胞より GPI アンカー型蛋白質遊離因子の精製・構造解析を行った．その結果，この
マウス精巣における tACEタンパク質の局在
a. 野生型 tACE導入 Tgマウス
b. 変異型 tACE導入 Tgマウス家系１
c. 変異型 tACE導入 Tgマウス家系２
d. 変異型 tACE導入 Tgマウス家系３












で処理したところ受精能が回復した．このことから，ACE は in vivo で GPI アンカー型蛋白質遊離活性（GPIase）が
あり，この活性をもって受精に重要な役割を担っていることが示唆された（Kondoh G. et al. Nat. Med., 11, 160－166,
2005）．そこで，我々は，ACE の受精における機能をさらに追究するためジペプチダーゼ不活性型 tACE（精巣型ア













ンジェクション機器の購入や煩雑なメインテナンスのいらない方法を可能にした（Kondoh G. et al. J. Biochem. Bio-
phy. Methods., 39, 137－142, 1999）．これらの技術集約のもとに，過去 3 年間で 9 件の遺伝子改変マウス作出に参加
した．
The angiotensin-converting enzyme (ACE) plays a crucial role in male fertilization. Testicular ACE (tACE), the
germinal specific isozyme expressed on different promoters, exclusively carries out the role of ACE in fertility, al-
though the site and mode of action are not well known. To investigate the contribution of tACE in fertilization, we pro-
duced transgenic mouse lines carrying a dipeptidase-inactivated mutant. Although the transgenic mice showed normal
blood pressure, kidney morphology, and fertility, reduced fertilization was observed after in vitro fertilization (IVF).
The sperm-zona pellucida (ZP) binding was exclusively impaired in these lines, in a manner similar to that observed in
Ace knockout mouse. The dipeptidase activity was reduced in epididymal ingredients but not in the testis. Further-
more, direct application of mutant protein did not suppress sperm-ZP binding of intact sperm during IVF, implying that
the dipeptidase-inactivated mutant affects sperm modification in the epididymis for ZP binding. Our results indicate
that the dipeptidase-inactivated tACE acts in vivo , suggesting that tACE contributes to fertilization as a dipeptidase at
least in the epididymis.
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用いた精子機能解析．第 30 回日本分子生物学会・第 80 日本生化学会合同大会 （2007. 12.11－12.15，横浜市）
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Stem Cell Research Center
霊長類胚性幹細胞研究領域
Laboratory of Embryonic Stem Cell Research
分野主任 准教授 末盛 博文
Assoc. Prof. Hirofumi Suemori
【研 究 概 要】
ヒトES細胞株の樹立と特性解析
霊長類胚性幹細胞研究領域ではヒト及び他の霊長類 ES 細胞の医療応用を目指した基盤研究を行っている．我々
が樹立したヒト ES 細胞株は 2004 年 3 月に分配を開始し，これまでに 30 件以上の研究計画に対して細胞株の分配
を行った．




各国の約 60 の細胞株について行われ結果の比較検討が行われた．その結果，我々が保有する細胞株はヒト ES 細
胞として標準的な特性を有していることが明らかになった．
MYCのヒト ES細胞の未分化性維持への関与
マウス ES 細胞の自己複製に重要な機能を持つことが知られている因子として LIF が知られている，LIF はその
受容体を介して STAT3 をリン酸化し，さらに STAT3 は Myc 遺伝子の転写を活性化することにより自己増殖を維
持していると考えられており，c-Myc を人為的に誘導することで LIF 非依存的にマウス ES 細胞は増殖可能である．
C-Myc のヒト ES 細胞の自己増殖における働き解析するために誘導型 c-MYC を ES 細胞に導入しその効果を調べた．
MYC の活性化によりヒト ES 細胞でもその自己増殖が指示されるものと期待していたが，予想に反して MYC の活





ribosome entry site）がよく用いられている．しかしながら ES 細胞では IRES が効率よく機能せず，下流側の遺伝
子産物の産生効率が非常に悪いことが知られており，これに代わる方法の開発が必要と考えられてきた．そこで我々
は，Foot and mouth disease virus の 2A 配列に着目しその機能をヒト ES 細胞で評価した．その結果 IRES を用いた
場合には下流側遺伝子の発現は上流側遺伝子の 10％ 以下しか翻訳されないのに対し，2A 配列を用いた場合には 90
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％以上の効率で翻訳されていることがわかった（図）．2A 配列は非常に有効であり，未分化 ES 細胞だけでなく，
分化細胞においても効率よく機能することがわかり，本システムはさまざまな目的で利用可能であると考えられる．
Laboratory of Embryonic Stem Cell Research, Stem Cell Research Center.
Establishment and analysis of human ES cell lines.
Embryonic stem (ES) cell lines are pluripotent stem cell lines which can be propagated indefinitely in culture
retaining their differentiation potency into every cell types of tissues in the body. Since establishment of human ES cell
lines were reported, clinical use of functional tissues and cells from human ES cells are expected. In Japan, there have
been many demands for use of human ES cells on basic and pre-clinical researches. We started to establish human ES
cell lines using donated frozen embryos in January 2003 and successfully established three human ES cell lines. We
have distributed these cell lines to over 30 laboratories. As an international collaboration, the International Stem Cell
Initiative performed comparable characterization of 59 human embryonic stem cell lines including 3 cell lines of our
own. Cell lines were examined for their expression of undifferentiated and differentiation markers, contamination of
pathogenic agents and differentiation potency. Our hES cell lines were revealed to possess standard characteristics as
undifferentiated hES cells.
Function of MYC on the self−renewal of human ES cells.
The cellular oncogene product Myc has been shown as a key downstream transcriptional factor of the LIF-STAT3
signaling to support mouse ES cell self-renewal, and plays a crucial role in the reprogramming as one of four factors
that give rise to induced pluripotent stem cells. To examine the requirement of Myc for maintaining hES cell self-
renewal, we generated hES cells with an inducible Myc estrogen receptor (MycER) chimeric protein that is activated
by 4-hydroxy-tamoxifen (4OHT). When MycER was activated, hES cells underwent caspase-dependent apoptosis and p
53-independent differentiation into extraembryonic endoderm and trophectoderm lineages. In contrast, ∆MycER,
lacking transcriptional activity, had no obvious those effects, indicating that transcriptional regulation by Myc has a
critical role in Myc-induced differentiation of hES cells. Our results demonstrate that the activation of MycER does not




Multicistronic expression of a transgene in human embryonic stem cells
Genetic modification of hES cells is valuable techniques for their use in regenerative medicine and drug discovery.
Modifications can be effected using multiple transgenes by the use of a transgene containing a single-promoter-driven
multicistronic protein expression cassette. Such a multicistronic expression cassette would enable the simultaneous
expression of multiple genes. The internal ribosomal entry site (IRES) is widely used for multicistronic protein
expression. Although it facilitates bicistronic protein expression when placed between adjacent genes in a single
cassette, it was well known that efficiency of downstream gene translation is poor relative to the upstream gene in
hESCs. For an alternative to the IRES, we applied the foot-and-mouth disease virus (FMDV) 2A segment for
multicistronic protein expression. We found that 2A-mediated separation permitted efficient multicistronic expression
of the transgene with almost the same amounts of encoded proteins in hESC. In addition, the multicistronic protein
expression was retained in hESC-derived differentiated cells including all three germ layers by in vivo and in vitro
differentiation assays. This technology may be a significant advance in the genetic engineering of hESCs and hESC-
derived cells for purposes that require the reliable expression of multiple transgenes.
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and definitive hematopoietic cells. Blood. 109 : 2406－15. 2007
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末盛博文：ヒト ES 細胞株の樹立と医学研究への展開．」国立成育医療センター 2007.4.10
末盛博文「ヒト ES 細胞：基礎研究から臨床応用へ．」病理学会ワークショップ 2007.3.13
末盛博文「ヒト ES 細胞とその医学・創薬研究への応用」セルセラピーセミナー 2007.6.8
幹細胞分化制御研究領域
Laboratory of Stem Cell Differentiation
分野主任 准教授 山下 潤
Assoc. Prof. Jun K. Yamashita
【研 究 概 要】
幹細胞分化制御研究領域では，ES 細胞（胚性幹細胞：embryonic stem cells）を用いて，心血管系の細胞分化・再
生に関する研究を行っている．
ES 細胞は，全ての種類の細胞に分化することができるいわゆる「万能」幹細胞と考えられている．この全能性













筋細胞およびペリサイト）を選択的に分化誘導し，最終的に血管としての高次構造を in vitro および in vivo におい
て構築すること，いわば血管の発生過程を再現することに成功した（Yamashita, Nature, 2000．）．この in vitro 分化
系では，Flk1 陽性細胞を共通の前駆細胞として，内皮細胞，壁細胞，血球細胞が分化し，さらにそれらの細胞が
血管としての高次構造を形成する．また，中胚葉由来の細胞の一つである心筋細胞も同様に Flk1 陽性細胞から分
化誘導することと共に新しい心筋前駆細胞の同定に成功している（Yamashita, FASEB J, 2005）．また最近では，動
静脈リンパ管内皮細胞分化や心筋ペースメーカー細胞などさらに多様な心血管細胞の分化誘導を行っている
（Yamashita, Trends Cardiovasc Med, 2007 ; Yanagi, Stem Cells, 2007 他）（図）
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このように我々の ES 細胞を用いた in vitro 分化系は，心血管および血球という循環器系の細胞群を系統的に分
化誘導することができ，心血管の発生分化過程を培養下に恣意的に操作しながらしかも経時的に観察できる．従っ
て，この分化系を用いることにより心臓血管の発生分化のメカニズムを細胞レベル，分子レベルで検討し，ノック
アウトマウスの形質解析に依存していた分化の分子機構の解析を in vitro で行うという新しいアプローチが可能に
なったと考えられた．
現在，この ES 細胞 in vitro 分化系を用いて，以下のようなプロジェクトを遂行及び予定している．
1．ES 細胞 in vitro 分化系を用いた血管細胞分化・多様化の分子機構の解析
1）DNA チップを用いた網羅的血管分化関連遺伝子の同定
2）RNA 干渉を用いた in vitro 遺伝子機能解析系の構築（Hiraoka-Kanie, Biochem Biophys Res Commun, 2006）
3）動静脈・リンパ管内皮特異的分化誘導と内皮細胞多様化機構の解析（Yurugi-Kobayashi, Arterioscler Thromb
Vasc Biol, 2006 ; Kono, Arterioscler Thromb Vasc Biol, 2006 ; Yamashita, Trends Cardiovasc Med, 2007）




3）人工生体材料を用いた新しいハイブリッド人工血管の開発（Huang, J Artif Organ, 2005）．
3．ES 細胞からの心筋細胞の分化誘導
1）2 次元培養による新しい ES 細胞からの心筋細胞分化誘導法の開発と新しい心筋前駆細胞の同定（Yamashita,
FASEB J, 2005）．
2）心筋細胞 in vitro 分化系を用いた心筋分化・多様化の分子機構の解析







京都大学臨床病態医科学申請の輸入ヒト ES 細胞を用いた血管分化研究に参画（Sone, Arterioscler Thromb
Vasc Biol, 2007；Yamahara, PLoS One, in press）．
3）ヒト ES 細胞からの心筋細胞分化誘導
ヒト ES 細胞使用計画「ヒト ES 細胞を用いた心血管細胞分化機構に関する研究」（研究代表者・山下 潤，








Main theme of our research : Elucidation of cellular and molecular mechanisms of cardiovascular development and the
application to cardiovascular regeneration using in vitro differentiation system of embryonic stem cells (and somatic
cells).
Peviously, we established a novel in vitro vascular differentiation system of ES cells (Yamashita, Nature, 2000).
Using ES cell-derived Flk1 (VEGF receptor-2)-positive mesodermal cells as starting material, we can induce all of the
vascular cellular compartments, that is, endothelial cells, mural cells (vascular smooth muscle cells and pericytes) and
blood cells. Vessel-like structures of endothelial cell tube with mural cell attachment and blood cell inside are formed
from Flk1+ cell aggregates in 3-D culture. Thus, this in vitro system should reproduce the early process of vascular
development. And we also demonstrated that the transplanted vascular cells induced by this system could contribute to
developing vasculature in vivo . Moreover, we have succeeded in inducing cardiomyocytes from Flk1+ cells, and
identifying a novel cardiac progenitor cells (Yamashita, FASEB J, 2005).Recently, we succeeded in inducing arterial,
venous, and lymphatic endothelial cells (Yamashita, Trends Cardiovasc Med, 2007 etc). All of cardiovascular cellular
components, thus, could be induced in our in vitro differentiation system. (Fig. 1).
In this system, we can manipulate the fate of cell differentiation, observe the behavior of differentiating cells,
purify and obtain cells at various differentiation stages. This system provides us possibilities to dissect the mechanisms
of cardiovascular development from new aspects, and offers novel potentials for cardiovascular regeneration.
Research Projects :
1．Elucidation of cellular and molecular mechanisms of vascular cell differentiation and specification using ES cell in
vitro differentiation system.
1）Comprehensive molecular cloning of genes for endothelial cell differentiation by global gene expression profile
with DNA chip
2）Novel in vitro functional assay system using vector-based siRNA expression（Hiraoka-Kanie, Biochem Biophys
Fig. 1 : Cardiovascular development in ES cell in vitro differentiation system
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Res Commun, 2006）．
3）Specific induction of various endothelial cells types（i.e., arterial, venous, and lymphatic）and investigation of the
mechanisms for endothelial specification（Yurugi-Kobayashi, Arterioscler Thromb Vasc Biol, 2006 ; Kono,
Arterioscler Thromb Vasc Biol, 2006 ; Yamashita, Trends Cardiovasc Med, 2007）．
4）Significance of rheological force on endothelial differentiation and diversification（Yamamoto, Am J Physiol
Heart Circ Physiol, 2005）．
2．Application of induced vascular cells to vascular regeneration
1）Evaluation of appropriate differentiation stage of donor cells for cell transplantation．（Yurugi-Kobayashi. Blood,
2003）．
2）Improvement of the efficacy of recruitment, contribution, and survival of donor cells, by modifying gene
expressions in donor cells.
3）Development of novel hybrid vessels with ES cells and artificial scaffolds（Huang, J Artif Organ, 2005）．
3．Cardiomyocyte induction from ES cells
1）Establishment of a novel cardiomyocyte induction system in 2-dimentinal culture（Yamashita, FASEB J, 2005）．
2）Dissection of cellular and molecular mechanisms of cardiomyocyte differentiation
3）Ion channels to reconstitute automaticity of ES cell-derived cardiomyocytes（Yanagi, Stem Cells, 2007）
4）Application to cardiac regeneration － Novel cardiac progenitor therapy
4．Cardiovascular differentiation using primates ES cells
1）Vascular cell differentiation from monkey ES cells（Sone, Circulation, 2003）（Collaboration with Department of
Medicine and Clinical Sciences, Kyoto University Graduate School of Medicine）．
2）Vascular cell differentiation from human ES cells（Sone, Arterioscler Thromb Vasc Biol, 2007；Yamahara, PLoS
One, in press）（Collaboration with Department of Medicine and Clinical Sciences）
3）Cardiomyocyte differentiation using human ES cells
Our human ES cell research project “Research for differentiation mechanisms of cardiovascular cell
differentiation using human ES cells” has been approved by the Science Ministry of Japan（2005.3.10）．
5．Cardiovascular differentiation and regeneration using induced pluripotent
stem (iPS) cells (Collaboration with Department of Stem Cell Biology, Institute for Frontier Medical Sciences,
Kyoto University).
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胞核移植クローン動物が応用例として知られる．我々は体細胞と胚性幹（ES ; Embryonic Stem）細胞との細胞融合
により体細胞核が再プログラム化され多能性を獲得することを発見した．この結果は，ES 細胞が体細胞を再プロ
グラム化する活性をもち，無限に増殖する ES 細胞から再プログラム化に必要な因子の同定が可能である事を明確









ゲノム再プログラム化鍵因子Nanog の働き） 細胞の未分化性維持に働く鍵因子として同定された Nanog 遺伝子
は，ホメオドメインをもつ転写因子である．未分化細胞に特異的に発現する Nanog はゲノム再プログラム化に伴
い，体細胞核から再活性化する．Nanog の発現は，転写開始点の上流に存在する Octamer/Sox 配列を介した他の
未分化維持因子 Oct4 や Sox2（または Sox 関連因子）により制御されることを示してきた．また，Nanog 蛋白質は
翻訳後に細胞内で高度にリン酸化されることを突き止めた．リン酸化は細胞周期の M 期に著しく，Nanog タンパ
ク質の N 末端に存在するセリン残基が Cdk1 リン酸化酵素によって修飾されていた．リン酸化が Nanog の機能に
重要な役割を果たす可能性が示された（図 1）．Nanog は初期胚のみならず生殖細胞での高発現が知られている．機
能解明を目的に生殖細胞特異的な発現抑制実験系を用いて解析を進めている．
マウス融合細胞核からの染色体除去） ES 細胞との細胞融合により体細胞ゲノムは再プログラム化され，ES 細胞
様に変化する．しかし，融合細胞は 4 倍体であるため 2 倍体化するための技術が望まれていた．我々は，融合細胞
から ES 細胞由来の望んだ染色体を選択的に取り除く技術を開発した．ES 細胞の取り除きたい染色体に組み換え
図 1．Nanog リン酸化の未分化性維持における役割の模式図
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DNA 配列（染色体除去カセット）を組み込む．この ES 細胞と体細胞を細胞融合した後に組み換え酵素で処理する
と，DNA 複製後にあたる S 期後半や G2 期に姉妹染色分体間で組み換えが起こる．組み換え染色体は細胞分裂に
好ましくない形に変化し核から排除される．結果として，染色体除去カセットで印された染色体のみが融合細胞核




Our body is built by an incredible variety of cell and tissue types, which develop from a single fertilized egg
through embryogenesis. Those cells are basically classified into two types of cells ; somatic cells and germ cells.
Determination of cell fate is epigenetically regulated through activation or repression of specific genes. Nuclear
reprogramming is a phenomenon that a specialized somatic cell acquires pluripotential competence, which is defined
by multi-lineage differentiation, due to reset of epigenetic memory of the somatic cell. Recent development of a
technology of embryo manipulations achieves epigenetic reprogramming by nuclear transplantation of a somatic cell to
enucleated oocytes as seen by production of cloned animals in many mammalian species. We found that embryonic
stem (ES) cells, which have the robust capability of self-renewal with pluripotency under culture conditions, retain the
nuclear reprogramming activity as shown by cell fusion with a somatic cell. Cell fusion technology may, therefore, have
potential to make an important contribution to personal therapeutic applications with no contribution of therapeutic
cloning.
Reprogrammed somatic genomes through cell fusion with ES cells function equivalent to the ES genomes in
differentiated cells. We have demonstrated that the acquisition of pluripotential competence by a reprogrammed
somatic genome is accompanied, independent of gene activity, by global de-condensation of the somatic cell-derived
chromatin. Thus, we have proposed that two epigenetic events ; erasure of somatic cell memory and establishment of
pluripotential cell memory are required to complete the nuclear reprogramming. To visualize kinetics of chromatin
structure by the nuclear reprogramming ,we have tried to make transgenic mouse and cell lines with living color gene-
tagged histone and histone variants
Nanog is a homeodomain-bearing transcriptional factor identified as a pluripotential cell-specific gene. Our data




nuclear reprogramming of somatic nuclei through cell fusion and nuclear transplantation. Nanog expression was
controlled by an adjacent pair of highly conserved Octamer- and Sox-binding sites at about 200 bp upstream of the
transcriptional starting site. Other important stem cell factors, Oct4 and Sox2 were capable of binding to the Octamer
and Sox elements, respectively, indicating that Nanog, Oct4 and Sox2 are key players in maintaining pluripotency in
the molecular network of stem cells. Interestingly, the Nanog protein was highly phosphorylated in a cell cycle-
dependent manner. The serine residues clustered at the N-terminal of Nanog were phosphorylated in M phase of the
cell cycle through the activity of the protein kinase of Cdk1.
Hybrid cells between ES cells (2n) and somatic cells (2n) are tetraploid (4n). To produce personalized diploid
stem cells from the tetraploid hybrid cells, it is necessary to eliminate the ES cell-derived chromosomes once the
somatic genome has been reprogrammed. To eliminate ES-derived chromosomes from hybrid nuclei, we newly
designed a chromosome elimination cassette (CEC). Cre-mediated sister-chromatid recombination in late S and G2
phases of the cell cycle should generate di-centric and nulli-centric chromosomes specific to CEC-tagged
chromosomes. Such aberrant chromosomes are spontaneously deleted from cells during cell division. Hybrid cells
missing ES cell-derived chromosome 6 containing the Nanog gene indicated that the reprogrammed somatic cell-
derived Nanog gene is sufficient for maintaining the undifferentiated state of hybrid cells.
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（2007.11.26－28．葉山）
尾辻智美，松村寛行，鈴木達也，中辻憲夫，多田 高，多田政子：ES 融合細胞での Cre-inverted loxP システムに
よる早期染色体除去と欠失誘導：第 30 回日本分子生物学会／第 80 回日本生化学学会合同大会 BMB2007
（2007.12.11－15．横浜）
山口新平，佐々木裕之，中辻憲夫，多田 高：マウス Nanog の生殖細胞における役割：第 30 回日本分子生物学会
／第 80 回日本生化学学会合同大会 BMB2007（2007.12.11－15．横浜）
２）講演・シンポジウム
Matsumura, H., Yamaguchi, S., Hirano, K., Tada, T. : Chromatin reprogramming of somatic nuclei mediated by cell
fusion with embryonic stem cells : International Symposium Function Organization of the Nucleus（2007.1.9－11．
Awaji JAPAN）






Tada, T. : Cre-dependent elimination of loxP-tagged chromosomes from mouse ES-somatic hybrid cells : 23rd
Radiation Biology Center International Symposium- Stem Cells and Their Chromosomes（2007.3.16－17．Kyoto
JAPAN）








多田 高：体細胞からの再プログラム化幹細胞－細胞融合と染色体除去－：11th Molecular Cardiovascular
Conference－Keynote Lecture－（2007.9.14－16．小樽）
山口新平，黒田貴雄，中辻憲夫，多田 高：未分化性維持因子 Nanog の修飾と機能：第 79 回日本遺伝学会ミニシ
ンポジウム（2007.9.19－21．岡山）
Tada, T : Molecular Mechanisms of Nuclear Reprogramming by Cell Fusion : NRW Satellite Symposium





Tada, T : Cell fusion-mediated Nuclear Reprogramming and Pluripotency Factor Nanog : Stem Cell Seminar in
Institute for Stem Cell Research, University of Edinburgh（2007.11.28．Edinburgh, UK）
多田 高：ゲノム再プログラム化と細胞融合幹細胞：京都大学再生医科学研究所平成 19 年度学術講演会
（2007.12.26．京都）
細胞プロセシング研究領域
Laboratory of Cell Processing
客員教授 高橋 恒夫
Visiting Prof. Tsuneo A Takahashi
客員准教授 古江 －楠田 美保
Visiting Assoc. Prof. Miho Kusuda Furue
【研 究 概 要】
細胞プロセシング研究領域は，ヒト ES 細胞の臨床応用を目指しその基盤技術の研究開発を行うべく，2005 年度
に新設された部門である．ES 棟地下に細胞処理施設（CPC : Cell Processing Center）を設置し，その管理を行うと
ともに，臨床応用可能な医薬品 GMP に準拠したヒト ES 細胞リソースの供給を目指し，その基盤技術の研究開発
を行っている．CPC は空調管理，清浄度管理，及び作業管理を含む，医薬品 GMP ハードに準拠した施設として
いる．また CPC には，細胞調製室、閉鎖系として独立して細胞調製，培養が可能な Cell-processing Isolator シス
テム、細胞保存室がある．




ES 細胞株の樹立と，将来のヒト ES 細胞バンク構築の可能性の探索を行う．
また、臨床応用に必要となる要件として、動物由来成分を用いない完全合成培地による培養の検討、ヒト由来
フィーダー細胞の試験を行っている。これら試験の評価に必要な基準は、国際的に通用するレベルを目指している。
この為我々は、2007 年 10 月より開始された ISCBI（International Stem Cell Banking Initiative）による ES 細胞バン
キングの国際基準策定会議に参画している。
この他，ヒト ES 細胞株のより適切な品質管理体系の確立の為に，その凍結保存過程に着目し，温度制御ステー
ジつき顕微鏡を用いたカニクイザル ES 細胞コロニーの凍結解凍過程の解析，及び DSC（示差走査熱量計）を用いた




The Laboratory of Cell Processing was established in the fall of 2005 to develop basic technologies to produce and
supply human embryonic stem cells (hES cells) with clinical grade. The cell processing center (CPC), located at
underground level of the ES building in the Institute, was built to establish hES cells for clinical use satisfying the
standards of Pharmaceutical Good Manufacturing Practices (GMP) and the research necessary to achieve that. The
CPC meets the hardware standard of GMP such as management of work, air conditioning, clean level of air, etc. The
CPC is composed of several rooms, one for cell processing, one for the Cell-Processing Isolator in which cells can be
processed and cultured in a complete closed system, cell-storage, computer controlled observation room, cell storage,
supply room etc.
Following the approval of the Government(MEXT)that the CPC can be used as a facility to establish hES cells, we
have started research on the establishment and culture of hES in this facility.
The trial to establish clinical-grade hES cells has been done using the conditions developed to establish monkey
ES cells, but it should be developed to make the hES cells possible for clinical use and to establish of hES cell banking
system.
For the clinical application of hES cells, there are several issues remain to be solved, such as developing an
effective complete defined culture medium without animal serum and/or human-tissue derived feeder cells. To verify
these factors we should develop a standard that meets the international level. For this we have joined the Working
Group for International Standards for ES cells and their banking organized by the ISCB(International Stem Cell
Banking Initiative).
One important aspects of our research is to develop an effective protocol for cryopreservation of hES cells that
should significantly increase the recoveries of the cells that is quite low at present. In this study we utilize a cryo-
microscope equipped with a temperature-controlling stage to observe the cells under freezing and thawing, and a
differential scanning calorimeter to measure heat transfer in the cell and suspension medium during the process. First,
we have refined our methods with single monkey ES cells and then colonies, and the techniques will be refined and
validated on hES cells. We expect this strategy will allow us to find an optimal cryopreservation protocol for hES cells
that will contribute to make these cells suitable for clinical use.
【業 績 目 録】
 誌上発表 
和文総説
高田 圭，末盛博文，中辻憲夫，基礎生物医学の発展・ヒト胚性幹細胞，ティッシュエンジニアリング 2007, 24－29 :
2007，日本医学館




Laboratory of Reprogramming Research
客員教授 鳥居 隆三
Visiting Prof. Ryuzo Torii
サル体細胞核移植クローン胚の作製
Cloned blastocysts produced by nuclear transfer from somatic cells in cynomolgus monkey
【研 究 概 要】
ES 細胞株樹立のための技術を確立するために，単為発生胚をマウスフィーダー細胞上で培養し，ES 細胞株の樹
立を行った．カニクイザル体細胞核移植においては，より効率の良い核移植法の検討を行った．さらに，カニクイ


















1. Research abstract :
We cultivated parthenogenetic embryos on mouse feeder cells and established ES cell lines in order to confirm
techniques for establishing ES cell lines. We also studied more effective nuclear transfer methods in the Cynomolgus
monkey. Finally, in order to build a cell transplantation system using tailor-made ES cells in the Cynomolgus monkey,







we established ES cell lines derived from the blastomere that used only part of the ICSI-fertilized embryo.
1) Establishment of ES cell lines from Cynomolgus monkey parthenogenetic embryos
Unfertilized matured cynomolgus monkey oocytes were given activation stimulus, parthenogenetic embryos were
produced, and the latter were developed to the blastocyst stage. From there inner cell mass was excised, cultivated on
mouse feeder cells, and parthenogenetic ES (pES) cell lines were successfully established. These pES cells showed
alkaline phosphatase activity and expressed undifferentiated markers that are specific to monkey ES cells.
2) Study of efficient nuclear transfer methods in the Cynomolgus monkey.
In conventional nuclear transfer, the donor nucleus is injected after an unfertilized matured oocyte has been
enucleated and then activation stimulus is applied. Here, we improved this nuclear transfer method by carrying out the
nuclear transfer in reverse order : the recipient oocyte was enucleated after injection of the nucleus and then activation
stimulus was applied. As a result of these improvements to the nuclear transfer method, the rate of development to the
blastocyst stage was stabilized. Finally, we were able to obtain ES-like cells using this method and presently we are in
the process of confirming whether these cells are actually ES cells or not.
3) Establishment of ES cell lines from Cynomolgus monkey ICSI split embryo
We successfully established ES cell lines from single blastomeres in the monkey. This method differs from
established methods used up until now in which the entire fertilized embryo is utilized. If ES cells and live young can
be obtained from a single embryo in the Cynomolgus monkey, then, because they have the same genotype, it may be
possible to build a model system for cell transfer medicine. Finally, because only part of the embryo is used, ES cells
can be established without destroying the fertilized embryo, the so-called “seed of life”.
【業 績 目 録】
 誌上発表 
１）原著論文
Tsuchiya H, Iwatani C, Yamasaki J, Okahara JN, Okahara N, Torii R. Laparoscopic evaluation of ovarian reaction to
hormone stimulation in cynomolgus monkeys (Macaca fascicularis), Reproduction Fertility and Development,
19（1）, 195, 2007.
Okahara-Narita J, Tsuchiya H, Takada T, Torii R. Cloned blastocysts produced by nuclear transfer from somatic cells in
cynomolgus monkeys (Macaca fascicularis), Primates, 48, 232-240, 2007.
Iwatani C, Okahara-Narita J, Yamasaki J, Tsuchiya H, Torii R (2008) Clonal offspring derived from separated
blastomeres in cynomolgus monkey (Macaca fascicularis), Reproduction, Fertility and Development, 20(1), 100,
2008.
Tsuchiya H, Iwatani C, Okahara-Narita J, Yamasaki J, Torii R (2008) Influence of hoechst staining for nuclear transfer
on parthenogenetic embryos in cynomolgus monkey (Macaca fascicularis), Reproduction, Fertility and
Development, 20(1), 111, 2008.
Yamasaki J, Okahara-Narita J, Iwatani C, Tsuchiya H, Torii R (2008) Effect of epidermal growth factor on in vitro
maturation of cynomolgus monkey (Macaca fascicularis) oocytes, Fertility and Development, 20(1), 208, 2008.
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Okahara-Narita J, Yamasaki J, Iwatani C, Tsuchiya H, Torii R (2008) A cynomolgus monkey embryonic stem cell line
derived from a single blastomere, Reproduction, Fertility and Development, 20(1), 224－225, 2008.
 学会等の発表 
１）学会・研究会発表
Tsuchiya H, Iwatani C, Yamasaki J, Okahara JN, Okahara N, Torii R（2007）Laparoscopic evaluation of ovarian reaction
to hormone stimulation in cynomolgus monkeys（Macaca fascicularis）, The 33rd Annual Conference of the











Okahara-Narita J, Yamasaki J, Iwatani C, Tsuchiya H, Wakimoto K, Kondo Y, Wakayama T, Torii R（2007）
Establishment of cynomolgus monkey embryonic stem cell line from a single blastomere, The 4th Annual
Conference of the Asian Reproductive Biotechnology Society, Singapore（11/24－28/2007）
Okahara-Narita J, Yamasaki J, Iwatani C, Tsuchiya H, Torii R（2008）A cynomolgus monkey embryonic stem cell line
derived from a single blastomere , 34th Annual Conference of the International Embryo Transfer Society,
Denver, USA（1/5－9/2008）
Iwatani C, Okahara-Narita J, Yamasaki J, Tsuchiya H, Torii R（2008）Clonal offspring derived from separated
blastomeres in cynomolgus monkey（Macaca fascicularis）, 34th Annual Conference of the International Embryo
Transfer Society, Denver, USA（1/5－9/2008）
Yamasaki J, Okahara-Narita J, Iwatani C, Tsuchiya H, Torii R（2008）Effect of epidermal growth factor on in vitro
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Embryo Transfer Society, Denver, USA（1/5－9/2008）
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Research Center for Nano Medical Engineering
ナノバイオプロセス研究領域
Department of Nano Bioprocess
分野主任 教授 楠見 明弘
Prof. Akihiro Kusumi
【研 究 概 要】
1．生きている細胞中での 1分子観察と操作法の開発




































Paradigm shift of the concept of the plasma membrane structure
The plasma membrane has been considered to be a two dimensional liquid, with their constituent molecules,
membrane proteins and lipids, diffusing freely in the plasma membrane, the Singer-Nicolson model widely accepted for
these 30 years. However, we found that the plasma membrane is partitioned into many small compartments, and both
membrane lipids and proteins undergo short-term confined diffusion within a compartment, and long-term hop diffu-
sion between the compartments. These membrane compartments are delimited by the membrane skeleton and the
transmembrane proteins anchored to the membrane skeleton (Fujiwara et al., 2002 ; Murase et al., 2004 ; Kusumi et
al., 2005 ; Morone et al., 2006). This entails a paradigm shift for the concept of the plasma membrane, from the con-
tinuous 2-dimensional fluid to the compartmentalized, structured system. This could be found because we have devel-









one molecule is observed at the same time, the single hop event would be masked by averaging over all the molecules
under observations. Without high-time resolutions, the residency time within a compartment for 1 ms to 1 s could not
be detected.
Single-molecule force microscope
An ultra-sensitive, single-molecule optical force scanning probe microscope was developed that uses a single mem-
brane molecule as a probe. This microscope measures the interaction force between the membrane-molecule probe
with the membrane skeleton mesh in live cells, and, by mapping the force, images of the membrane skeleton that inter-
act with the membrane molecule were obtained (Ritchie et al., in preparation). A theoretical framework was developed
to understand/predict the behavior of single membrane molecules being dragged by the optical trap (Ritchie et al. in
preparation).
Detection of transient interactions of two species of molecules in living cells
Two species of molecules were laballed in different colors, and a method to detect their colocalization at the level
of single molecules was developed for the first time (Koyama et al., 2005).
Single-molecules FRET imaging of H−Ras activation in living cells
The activation of H-Ras, a GTP-binding protein involved in the signaling pathways for cell proliferation and reor-
ganization of the cytoskeleton, was visualized at the level of individual molecules using a technique called single-mole-
cule fluorescence resonance energy transfer (single-molecule FRET ; Murakoshi et al., 2004 ; Kusumi and Murakoshi,
2005). Activation of H-Ras takes place only temporarily (<2 s), and is accompanied by transient immobilization, which is
likely due to the transient formation of an activated-Ras signaling complex with scaffolding proteins.
【業 績 目 録】
 誌上発表 
１）原著論文
W. K. Subczynski, A. Wisniewska, J. S. Hyde, and A. Kusumi : Three-dimensional dynamic structure of the liquid-or-
dered domain in lipid membranes as examined by pulse-EPR oxygen probing. Biophys. J. 92 : 1573－1584（2007）
K. G. N. Suzuki, T. K., Fujiwara, F. Sanematsu, R. Iino, M. Edidin, and A. Kusumi : GPI-anchored receptor clusters
transiently recruit Lyn and Ga for temporary cluster immobilization and Lyn activation : single-molecule track-
ing study 1. J. Cell Biol. 177 : 717－730（2007）
K. G. N. Suzuki, T. K., Fujiwara, M. Edidin, and A. Kusumi : Dynamic recruitment of phospholipase Cγ at transiently
immobilized GPI-anchored receptor clusters induces IP3-Ca2＋ signaling : single-molecule tracking study 2. J.
Cell Biol. 177 : 731－742（2007）
２）書籍・総説
岩沢こころ，楠見明弘：細胞膜上のシグナル伝達の 1 分子可視化．日本臨牀 65（2）別刷特集：分子イメージング
（2007）
岩沢こころ，楠見明弘：細胞表面の 1 分子追跡～1 分子観察からタンパク質・脂質が感じている膜構造がわかる～．
再生医療の基礎シリーズ（コロナ社）4「再生医療のためのバイオエンジニアリング」第 9 章（2007）
Institute for Frontier Medical Sciences
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鈴木健一，楠見明弘：細胞構成成分の 1 分子イメージング．映像情報メディカル 39（4）：392－397（2007）
鈴木健一：ラフト分子の 1 分子追跡．非侵襲・可視化技術ハンドブック第 8 章「分子細胞から動物までの分子イメー
ジング」第 5 章（2007）
岩沢こころ：1 粒子追跡法と 1 蛍光分子追跡法．非侵襲・可視化技術ハンドブック－ナノ・バイオ・医療から情報
システムまで－第 8 章第 1 節 781－790 NTS 出版（2007）
藤原敬宏：高速 1 粒子追跡法．非侵襲・可視化技術ハンドブック－ナノ・バイオ・医療から情報システムまで－第
8 章第 2 節 790－797 NTS 出版（2007）
小山－本田郁子：1 分子追跡法による 2 分子共局在検出．非侵襲・可視化技術ハンドブック－ナノ・バイオ・医療
から情報システムまで－第 8 章第 3 節 798－804 NTS（2007）
鈴木健一：1 分子観察で初めて見えてくる細胞膜構造．顕微鏡 42（3）: 170－173（2007）
西村博仁，楠見明弘：蛍光顕微鏡－タンパク質の可視化．生命科学のための機器分析実験ハンドブック第 3 章顕微
解析 pp. 86－91 羊土社（2007）
梅村康浩，楠見明弘：1 分子追跡顕微鏡－細胞膜分子運動の 1 分子追跡．生命科学のための機器分析実験ハンドブッ
ク第 3 章顕微解析 pp. 92－98 羊土社（2007）
諸根信弘，臼倉治郎，楠見明弘：電子線フリーズレプリカトモグラフィー法による細胞膜骨格の 3 次元イメージン
グ．顕微鏡 42（3）: 150－154（2007）
A. Kusumi, Y. Umemura, N. Morone, and T. Fujiwara. : Paradigm shift of the molecular dynamics concept in the cell






K. G. N. Suzuki, and A. Kusumi : Mechanism for raft-based signal transduction as studied by single-molecule tracking.
Frontiers in Microscopy II : Imaging From Single Molecules to Whole Organisms and Its Application（2007.6．
Bar Harbor, U.S.A．）
N. Morone, T. Fujiwara, K. Murase, R. S. Kasai, H. Ike, S. Yuasa, J. Usukura, and A. Kusumi : Electron tomography re-
veals the plasma membrane compartmentalization as its three dimensional interplay between membrane and cy-
toskeletal systems. The American Society for Cell Biology 2007 Summer Meeting & European Cytoskeleton Fo-
rum “Dynamic Interplay Between Cytoskeletal and Membrane Systems”（2007.6．Dijon, France）（Upgraded
from the poster presentation）.
A. Kusumi : Single-molecule tracking in the living cell membrane : compartments and signaling. Department Seminar
at The Department of Physics, The University of Auckland（2007.7．Auckland, New Zealand）
A. Kusumi : Single-molecule tracking reveals partitioning of the plasma membrane and signal transduction processes.
The 3rd Asian and Pacific Rim Symposium on Biophotonics & Biophotonics II（2007.7．Cairns, Australia）
T. Fujiwara : Compartmentalized movement of lipids in the cell membrane as revealed by single molecule techniques.
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NCBS-ICORP-iCeMS Symposium on Spatial and Temporal Mapping of Membrane Molecules. National Centre
for Biological Sciences（2007.11．Bangalore, India）
K. G. N. Suzuki : Raft and non-raft molecules undergo very similar diffusion in the time scales between 25 microsec-
onds and 2.5 seconds. NCBS-ICORP-iCeMS Symposium on Spatial and Temporal Mapping of Membrane Mole-
cules. National Centre for Biological Sciences（2007.11．Bangalore, India）
K. G. N. Suzuki : Mechanism for raft-based signal transduction as studied by single-molecule tracking. NCBS-ICORP-
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Sciences（2007.11．Bangalore, India）
A. Kusumi : Transient formation of signalling complexes as detected by single-molecule tracking. NCBS-ICORP-
iCeMS Symposium on Spatial and Temporal Mapping of Membrane Molecules. National Centre for Biological
Sciences（2007.11．Bangalore, India）
B）国内開催
C. Nakada, and A. Kusumi : Single-molecule observation and manipulation in neurons. Systems Neurobiology Spring
School 2007 “Information processing and developments in neural systems”（2007.3. Osaka．Japan）
A. Kusumi : Paradigm shift of the plasma membrane dynamics and signal transduction mechanisms by single-mole-
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A. Kusumi : Paradigm shift of the plasma membrane dynamics and signal transduction mechanisms by single-mole-
cule tracking. Systems Neurobiology Spring School 2007 “Information processing and developments in neural
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楠見明弘：1 分子ごとに脂質を追跡する－膜コンパートメントとシグナル誘起ラフト．第 112 回日本解剖学会総会・
全国学術集会（2007.3.28．大阪）
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tion of the membrane skeleton just beneath the plasma membrane by electron tomography. BMB2007 第 30 回
日本分子生物学会第 80 回日本生化学会 ワークショップ 1W22「Novel approaches toward the elucidation of
the organization and dynamism of cell cortex」（2007.12.11．横浜）
楠見明弘，鈴木健一：Single-molecule tracking of the signal transduction by GPI-anchored receptors : protein-protein,
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鈴木健一，楠見明弘：Systems mechanism for raft-based signal transduction as studied by single molecule tracking.
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tion of monomer-dimer dynamic equilibrium of a GPCR by a single fluorescent-molecule tracking．第 45 回日
本生物物理学会年会 シンポジウム「Systems biology of intracellular signaling as studied by single-molecule
imaging」（2007.12.21．横浜）
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anchored form undergo hop diffusion as observed by single-molecule tracking. The Biophysical Society’s 51st
Annual Meeting（2007.3．Baltimore, U.S.A．）
K. J. Tanaka, T. K. Fujiwara, K. G. N. Suzuki, X. -Y. Shan, and A. Kusumi : Microdomains in the plasma membrane of
the smooth-muscle cell? : single-molecule tracking of phospholipids. The Biophysical Society’s 51st Annual
Meeting（2007.3．Baltimore, U.S.A．）
K. G. N. Suzuki : Microdomains and membrane-skeleton-induced compartments as studied by single-molecule
tracking of GPI-anchored proteins and a phospholipid. NCBS-ICORP-iCeMS Symposium on Spatial and
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そのため，これに替わる材料として PS や PC が射出成型用義歯床として使用されるようになって来た．ところ
























1. Simulation of Biomechanical Adaptation Process of the Living Tissues.
Numerical simulations are carried out especially on the modeling and remodeling phenomena of the bones as the
biomechanical adaptation. With constraint functions such as stress distribution or strain energy density distribution, it
is indicated that the form of the bone has been modeled, and the design of artificial dental roots which dynamically
harmonizes with the living tissue under this constraint has being tried. (Supported by New Energy and Industrial
Technology Development Organization)
2. Regeneration of the periodontal Membrane around Dental Implant Roots.
The present artificial dental root is fixed directly in the alveolar bone without having periodontal ligament like
natural tooth root, the stresses are directly transmitted without any damping effect. The excessive stresses in the
alveolar bone may arise and cause the bone resorption by which the loosening of the implants occurs. Therefore, we
have been attempting that the dental implant made of titanium is covered with a polymer, and the collagen which is the
cell adhesive protein is fixed by some surface treatments, and in addition, the periodontal ligament cell is cultivated on
the surface for regeneration of the periodontal membrane. (Supported by Ministry of Culture, Science and Education)
3. MR Elastography Measurement, Analysis and Verification.
Magnetic resonance elastic modulus measurement method (MRE) of the elastic modulus is a new measuring
technique based on the MRI, and it establishes the technique of the noninvasive elastic modulus measurement of the
living tissue and organ in vivo. Database construction for the medical research support, and virtual reality (VR) system
using the haptic device are investigated. (Joint Research with Information Division, Kyoto University)
4. Kinematic Analysis of a mastication Robot employing the 6-degree-of-freedom parallel mechanism
Dynamic behaviors of the human body affect the diagnosis or the prognosis of operations in dental and surgery
fields. In our laboratory, mastication robot is developed in order to represent the human mandibular dynamics ; i.e. not
only kinematics but also pressure acting between jaws. The robot employs the 6-degree-of-freedom parallel mechanism
in order to decrease the positional information errors.
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5. Development of glass ceramics with high strength and toughness and pressure forming systems for restorative crown
materials
Diopside glass ceramics is known as biocompatibility. Moreover, we have been developing the ceramics to have 3
and 4-fold higher the strength and toughness than the used dental porcelains. The crystallization system with heating
and pressure molding is developed and now is running a clinical trial.
6. Development of magnesium alloys as biomaterials.
Magnesium offers several advantages such as low density, high specific strength to weight ratio, good castability,
non-toxic. Moreover, magnesium is an essential element in human body. The present study is carried out to evaluate
magnesium in medical and dental applications and to examine its corrosion behavior. (A joint research with Kyoto
Fuchu small enterprise and synthesis centers)
7. New Artificial Articular Cartilage and Intervertebral Disk.
Development of the artificial cartilage and intervertebral disk is necessary in order to recover support and mobility
simultaneously in joints and spine which received the damage. We examined the possibility of the application of
polyvinyl alcohol hydrogel which can control the mechanical strength by the change of water content and is excellent
in the biocompatibility. It replaces only lesion part and leaves the sound subchondral bone. The high strength and high
elastic modulus of the polyvinyl alcohol hydrogel newly developed in this department is promising as artificial articular
cartilage and intervertebral disk material.
8. Polyethylene for Artificial Joints with High Wear Resistance.
The wear particles of polyethylene are produced by the friction between the metal and UHMWPE when artificial
joint used for the long term. It is known that the osteolysis occurs by foreign body granulation tissue which the wear
particle induces. The development of new UHMWPE for artificial joint which controlled super structure by the
crystallization under molecular orientation is being tried in order to improve abrasion resistance of UHMWPE.
9. Measurement and Analysis of Impact Energy Absorption of the Living Tissues and Biomaterials.
By computer simulations and experiments with anatomical cervical model in rear-end collision, the generation
mechanism of the whiplash injuries is clarified, and the development of the safe automobile sheet is being tried.
10. Proliferation Control of Mammalian Cells and Tissue Preservation for Long Term.
EGCG, a green tea polyphenol, not only improves preservation of non-frozen tissues such as cornea, nerves, and
pancreatic but solves some potential problems pertaining to transplantation and cardiovascular medicine. EGCG with
its immuno-suppressive and anti-proliferative effects prevents graft rejections in various tissues and neo-intimal
hyperplasia in vein grafts, respectively. Therefore, the use of EGCG for preserving the living tissues and controlling
their cellular responses will provide us a starting point to advance the future of regenerative medicine.
11. Mechanical Analysis of the isometric Contraction of the Skeletal Muscles for an Artificial Heart Support.
(Construction of Dynamic Model of the Muscle)
Our development of a new device called “skeletal muscle pump” which uses the Latissimus Dorsi muscle for
artificial heart drive system using the skeletal muscle contraction has been investigated. A balloon is inserted between
the muscle and pleura, and an electric stimulation is given in the muscle to contract, and the shrinkage force is
effectively utilized as driving force of the artificial heart. (Reading Project of The Ministry of Education, Culture, Sports,
Science and Technology, Reading Project)
Annual Report 2007
附属ナノ再生医工学研究センター －１５２－
12. Morphometry System and Operation Simulation (Therapeutic Planning Support System for Jaw Deformities)
In the jaw deformation disease operation, patients and surgeons would like to confirm quantitative evaluation of
operative method and improvement of postoperative occlusal function and feature (informed consent). The system for
the therapeutic planning support which uses the three-dimensional images abundantly has been developed. (Joint
Research with Department of the Oral Surgery and Orthopaedic Surgery Kyoto University)
13. The gentle denture base in human body
Today, we are researching and developing novel thermoelastic denture base composed of polymethylmetahcrylate
(PMMA) as a main component for injection molding. Denture base is generally employed polycarbonate (PC) as
thermoelastic resin. However, PC is eluted in one’s mouth, bis-phenol A of an environmental pollution, and
furthermore, poor adhered to PMMA resin of repair adhesive. Heat- polymerized type PMMA mainly employed as
denture base, is eluted in one’s mouth a lot of monomer and oligomer, which come from residue product of
polymerization, and is anxious to cause an allergy. We are researching and developing novel thermoelastic denture
base which overcomes disadvantages of traditional denture resin.
14. Self-degradable bioadhesive
To improve the drawback points of conventional and commercially available medical adhesives, such as
cyanoacrylate, aldehyde-based, and fibrin glue, new type bioadhesive has been prepared using medical and food
additive sources as starting materials. Aldehyde groups could be easily introduced in dextran in the presence of
sodium periodate in aqueous media and the extent of introduction also controlled. In vitro degradation speed of
hydrogel prepared by mixing of aldehyded dextran with ε-poly (L-lysine) at 37℃ significantly varied by acetic
anhydride concentration added to ε-poly (L-lysine) from < 5h to > 5 weeks. Bonding strength of the glue was 4 times
higher than that of commercial fibrin glue and almost no cytotoxicity was observed, suggesting the development of
novel self-degradable bioadhesive.
Fig. 1. This glue prepared with syringe-like container with two cylinders (a,b) ; one cylinder (a) is filled with aldehyded dextran
solution, and the other (b) with ε-poly (L-lysine) solution. The container has special mixing tip which can mix two solutions
each other by the equal volume as passing through it (B). The mixed adhesive is gradually gelating (B-D).
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 庭胤，韓 東旭，松村 和明，脇谷滋之，縄田昌司，玄 丞烋：緑茶ポリフェノール（EGCG）を用いたヒト軟
骨組織の低温長期保存．第 6 回日本再生医療学会総会（2007.3.13－14．横浜）
川崎智洋，門田真二，田中和人，片山傳生，玄 丞烋：ステレオコンプレックス型ポリ乳酸繊維の機械的特性評価．
日本機械学会関西支部 第 82 期定時総会講演会（2007.3.16－17．大阪）
Bae, J- Y., Han, D-W., Matsumura, K., Hyon, S-H. : Application of EGCG-Base storage solution to cold preservation of
osteochondral tissues. Society for Biomaterials 2007 Annual Meeting（2007.4.17－20．Chicago）
Bae, J- Y., Han, D-W., Kim, J-Y., Tsutsumi, S., Hyon, S-H. : Cytoprotective Effect Epigallocatechin-3-gallate in Neonatal
Human Tarsal Fibroblast. IFMS International Symposium 2007（2007.9.19－20．Kyoto）
田中秀和，北條正樹，玄 丞烋，田中基嗣，安達泰治，近田英一：一軸延伸した HAp／高分子量 PLLA 複合材料
の変形・破壊特性評価．第 32 回複合材料シンポジウム（2007.10.18－19．長崎）
 庭胤，松村和明，韓 東旭，脇谷滋之，川口杏夢，縄田昌司，玄 丞烋：緑茶ポリフェノール（EGCG）添加保
存液による移植用軟骨組織の保存．第 34 回日本臓器保存生物医学会（2007.11.16－17．北海道）
Institute for Frontier Medical Sciences
附属ナノ再生医工学研究センター－１５７－
Bae, J- Y., Han, D-W., Kim, J-Y., Hyon, S-H., Tsutsumi, S. : Reversible regulation of cell cycle and gene expression of
neonatal human tarsal fibroblasts by epigallocatechin-3-O-gallate. ICPH 2007 3rd International Conference on
Polyphenols and Health（2007.11.25－28．京都）
Bae, J- Y., Han, D-W., Kang, Y-B., Hyon, S-H., Wakitani, S., Tsutsumi, S. : Biological and biomechanical evaluations of
osteochondral allografts preserved in cold storage solution containing epigallocatechin gallate. Second
International Conference on Mechanics of Biomaterials & Tissues（2007.12.9－13．Hawaii）
金 学嬉，川添 剛，鈴木 茂彦，松村 和明，堤 定美，玄 丞烋：ポリフェノールを用いた皮膚組織の凍結保
存．第 34 回日本臓器保存生物医学会（2007.11.16－17．北海道，札幌）
Kim, H-H., Kawazoe, T., Suzuki, S., Matsumura, K., Tsutsumi, S., Hyon, S-H. : Enhanced wound healing by polyphenol-
incorporated collagen sponge in diabetic db/db mice. 21st European Conference on Biomaterials（2007.9.9－13．
Brighton）
茂木健人，寺村 聡，姜 有峯，玄 丞烋，藤原邦彦，富田直秀：dl-a-Tocopherol（Vitamin E）添加が人工膝関節用
超高分子量ポリエチレンに結晶化に及ぼす影響．第 34 回日本臨床バイオメカニクス学会（2007.12.7－8．東京）
朴 奉柱，朴 鐘，田口 英昭，松澤哲宏，玄 丞烋，松村和明，亀井克彦，高鳥浩介：Epigallocatechin-3-0 -gallate
（EGCg）の皮膚糸状菌に対する抗真菌活性に関する研究．日本防菌防黴学会第 34 回年次大会，（2007 8.30－31．
大阪）
Uehara, H., Kakiage, M., Takeno, H., yamanobe, T., Murakami, S., Sawai D., Hyon, S-H. : Structural cange during
uniaxial drawing and annealing from amorphous poly（lactic acid）. 9th International Symposium on Polymers for
Advanced Technologies（2007.10.22－25．Shanghai）
Miyazaki, H., Yonekura, A., Hyon, S-H., Wada, S. : Effects of gamma-ray irradiation on the mechanical properties and
degradation rate of poly L-lactic acid mesh. 3rd Asian Pacific Conference on Biomechanics（2007.11.5－7．Tokyo）
澤井大輔，金元哲夫，玄 丞烋，文 成日：PLLA/PDLA ブレンドの延伸により作製した高配向ステオコンプレッ
クス結晶試料の物性と構造．平成 19 年度繊維学会年次大会（2007.6.20－22．東京）




柏 薫里，壽 典子，松村和明，玄 丞烋，吉矢晋一，大串 始：ヒト間葉系幹細胞の長期保存における緑茶カテ
キン（EGCG）の効果．第 6 回日本再生医療学会（2007.3.13．横浜）











猪熊宏幹，姜 有峯，菅原 桂，原実生子，鄭 徳泳，土屋利江，堤 定美：再生軟骨の非接触式体積弾性測定装
置の開発に関する研究，第 34 回日本臨床バイオメカニクス学会（2007.12.7－8．東京）
２）講 演
玄 丞烋：再生医療における生分解吸収性ポリマーの役割，「第 6 回日本再生医療学会」（依頼講演）（2007.3.13．横
浜）
玄 丞烋：緑茶ポリフェノールの再生医療への応用，「第 6 回日本再生医療学会」（依頼講演）（2007.3.13．横浜）
玄 丞烋：歯科，口腔外科における有機高分子系バイオマテリアル，「平成 19 年度日本歯科理工学会支部夏季セミ
ナー」（依頼講演）（2007.8.8．大阪）
堤 定美：シミュレーション医工学と形成外科学，「第 16 回日本形成外科学会基礎学術集会」（特別講演）（2007.10.11．
神戸）
堤 定美：シミュレーションと標準化とアジア連携，「日本歯科保存学会 2007 年 127 回秋季学術大会」（特別講演）
（2007.11.8．岡山）
玄 丞烋：再生医療を指向した機能性バイオマテリアルの設計と応用，「第 29 回日本バイオマテリアル学会」（学会
賞受賞講演）（2007.11.26．大阪）
玄 丞烋：The biomaterials for the regenerative medicine，「The 3rd International Symposium of Kyung Hee
University School of Dentistry」（招待講演）（2007.12.17．Seoul）
玄 丞烋：The application of the green tea polyphenol as a biomaterials for the regenerative medicine．「Mini
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についても検討している．
Restoration and maintenance of oral function (ingestion, mastication, swallowing and phonation) are essential for
ADL (activity of daily living) and QOL (quality of life) especially in the elderly. The goal of our study is to establish the
fabrication systems of precision dental prostheses, which have excellent biological-, mechanical- and morphological-
compatibility.
On the other side, there is a big social problem in the manufacturing industry of the dental prostheses in Japan.
The society tends to be composed by elderly dental technicians, and many young people in this field quit work because
they do not feel financially stable. We are also investigating such a sociological problem.
【業 績 目 録】
 誌上発表 
１）総 説
都賀谷紀宏：レーザー溶接入門「第 1 章：なぜレーザー溶接か？」．歯科技工 35（1）：126－133（2007）
都賀谷紀宏：レーザー溶接入門「第 1 章：なぜレーザー溶接か？ 2．歯科技工のパラダイムシフトとレーザー溶
接」．歯科技工．35（2）：242－391（2007）
都賀谷紀宏：レーザー溶接入門「第 2 章：レーザー溶接とは」．歯科技工 35（3）：392－402（2007）
都賀谷紀宏：レーザー溶接入門「第 3 章：レーザー溶接の基礎 1．レーザー発振原理とレーザー溶接機の構造」．
歯科技工 35（4）：516－527（2007）
都賀谷紀宏：レーザー溶接入門「第 3 章：レーザー溶接の基礎 2．レーザー溶接に関するパラメータ」．歯科技工
35（5）：660－669（2007）
都賀谷紀宏：レーザー溶接入門「第 3 章：レーザー溶接の基礎 3．レーザー溶接の仕組み」．歯科技工 35（6）：740－
750（2007）
都賀谷紀宏：レーザー溶接入門「第 4 章：レーザー溶接の実際 1．レーザー溶接の手順」．歯科技工 35（7）：902－
911（2007）







都賀谷紀宏：レーザー溶接入門「第 4 章：レーザー溶接の実際 2．レーザー溶接の臨床例－2）歯科補綴物のリ
フォームへの応用」．歯科技工 35（9）：1176－1187（2007）
都賀谷紀宏：レーザー溶接入門「第 4 章：レーザー溶接の実際 2 レーザー溶接の臨床例－3）異種金属間のレー
ザー溶接」．歯科技工 35（10）：1306－1318（2007）
都賀谷紀宏：レーザー溶接入門「第 4 章：レーザー溶接の実際 2 レーザー溶接の臨床例－4）溶接欠陥対策」．歯
科技工 35（11）：1450－1461（2007）
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Department of Medical Engineering
Visiting Prof. Morimoto, Richard Isamu
【Research Overview】
Molecular chaperones play a key role in refolding of denatured proteins. I have studied the role of molecular
chaperones in preventing protein aggregation and protecting cells from the toxicity of misfolded proteins.
During my stay in the institute, I studied aggregation and toxicity of misfoded proteins that cause
neurodegenerative disorders, in collaboration with members in the laboratory of Prof. Nagata (Department of
Molecular and Cellular Biology) in the institute. I greatly contributed to the progress of this collaborative research
project by advising direction of the project and indicating detailed methods to achieve it. This collaborative project has
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been successful particularly for understanding the role played by misfolded proteins in causing neurodegenerative
disorders. In addition, I provided a series of seminars for young researchers in this institute and in the Kyoto
University entitled “Protein Misfolding in Aging and Neurodegenerative Disease”, “Chaperone Networks in Biology
and Disease” and “The Heat Shock Response”.
Visiting Prof. Wonhwa Cho
【Research Overview】
Regulation of cellular processes, such as cell signaling, is mediated by the myriads of molecular interactions.
Many cellular proteins form dynamic protein networks and complexes on or near cell membranes. Cellular protein-
protein interactions are tightly regulated in a spatially and temporally specific manner and accumulating evidence
shows that membrane lipids play important roles in the of spatiotemporal regulation of protein activities and protein
networking (Figure 1). In general, lipid molecules serve as site-specific signals that recruit a large number of cellular
proteins to various membrane locations. Because it has been well established that misregulation of lipid-mediated
protein localization and activation leads to various human diseases, including cancer, diabetes, autoimmune diseases,
and inflammatory disorders, it is important to determine the mechanisms of cellular lipid-protein interactions and lipid-
mediated protein-protein interactions. We take a multidisciplinary approach, encompassing physico-chemical,
computational, and biological methods, to studying the mechanisms of cellular regulation. Specifically, we develop new
tools, including nanosensors and real-time assays, that allow direct and quantitative measurements of complex lipid-
protein and protein-protein interactions as well as protein activation in living cells, and design and evaluate new
therapeutics and strategies to treat diverse human diseases caused by dysfunction of these processes. More recently,
we have applied the single molecule techniques to our studies in collaboration with Prof. Akihiro Kusumi of Kyoto
University to understand how individual lipid and protein molecules behave in the cell under physiological conditions.
Figure 1. Different models of membrane targeting of signaling proteins and signaling complexes. (A) Membrane recruitment
driven primarily by protein-protein interactions. These proteins interact with a receptor or a membrane-associated
protein through modular protein-interaction domains, such as the SH2 domain. (B) Membrane recruitment requiring the
cooperativity of weak protein-protein and lipid-protein interactions. These proteins, such as Ste5, weakly bind anionic
lipids, such as phosphatidylserine or P (4,5) P2, through either surface cationic residues or a modular lipid-binding
domain. (C) Membrane targeting driven mainly by lipid-protein interactions. These proteins (such as Akt) contain one or
more modular domains, such as the PH domain, that binds a signaling lipid, such as PtdIns (3,4,5) P3, with high affinity.
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(1) Proteomics of Lipid Binding Proteins
The Cho and Lu laboratories have recently developed and optimized a bioinformatics-based algorithm for
predicting lipid-binding proteins, high-throughput in vitro and cellular methods for determining lipid binding and
subcellular locations of proteins
Lipid binding domains are growing members of structural modules that are specialized in stereospecific lipid
recognition. Various cellular proteins that are involved in lipid-mediated processes, such as cell signaling and vesicle
trafficking, and implicated in human diseases contain a single copy or multiple copies of lipid binding domains which
play important roles in membrane translocation and activation of these proteins. We are identifying and characterizing
a wide range of lipid binding domains with novel lipid specificities and unique membrane binding modes and
determining how they direct the cellular localization and function of the cellular proteins they reside in. the lipid
binding properties of all major modular domains that mediate cellular protein-protein interactions and networking
(2) Development of Nanosensors for Cellular Lipid Quantification
Various lipid molecules regulate a wide range of cellular processes by serving as site-specific signals that recruit
their effector proteins from the cytosol or interacting with membrane proteins. One of unsolved questions in cell
regulation is how a single signal, such as a signaling lipid, can specifically and differentially control multiple target
proteins. Since the cellular location and concentration of signaling lipids, which are tightly regulated by a series of
proteins, appear to be a critical factor for this type of complex cellular regulation, we are developing various lipid
sensors and analytical methods for real-time quantitative determination of different lipid concentrations in living cells in
a spatially specific manner. These methods should allow quantification of multiple bioactive lipid molecules and should
provide new insight into how spatiotemporal dynamics of lipid molecules regulate complex downstream cellular
processes. We are currently preparing sensors for diacylglycerol, phosphoinositides and sphingolipids, and developing
analytical and computational methods for data acquisition and analysis.
(3) Mechanism of membrane deformation by lipid binding domains
Mammalian cells constantly exchange materials with the surrounding through endocytosis and exocytosis, and
these vesicle trafficking require a large array of proteins that interact with membranes and membrane-associated
proteins. Many proteins involved in vesicle trafficking contain lipid binding domains, including ENTH and BAR
domains, which not only bind but also deform cell membranes (Figure 2). We are studying the mechanisms by which
various ENTH and BAR domains induce membrane deformation, including bilayer tubulation and vesiculation, by
means of various real-time fluorescence measurements. These studies should aid in understanding the mechanisms of
cellular vesicle trafficking and might also lay the foundation of designing new classes of lipid-based nanomaterials.
(4) Mechanistic studies of cellular signaling proteins in living cells
There are many pharmacologically important signaling proteins whose regulation depends critically on membrane
interactions. They include phospholipases, lipid kinases, lipid phosphatases, and other lipid-dependent enzymes. Since
their cellular activities are typically regulated by complex lipid-protein and protein-protein interactions, full
understanding of their regulatory mechanisms can only be achieved by studying them in the cellular context. We are
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therefore developing real-time cellular activity assays for these signaling proteins, which should allow us not only to
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ひとつである HaCaT 細胞は JNK 阻害剤 SP600125 存在下で数時間培養されると，密着結合を新規に形成し，2）こ
の際に claudin-4 がリン酸化されることを明らかにした．
そこで次に，claudin-4 をリン酸化するカイネースの探索をおこなった．まず，claudin-4 のカルボキシル末端側
の細胞質ドメインに，aPKC の基質に保存されている配列を発見し，in vitro の kinase assay により aPKC が claudin-
4 の 195 番目のセリンをリン酸化することを明らかにした．HaCaT 細胞において，このセリン残基は前出の密着
結合の形成過程の際にリン酸化されることが明らかになった．さらに，リン酸化された claudin-4 はリン酸化され
ていない claudin-4 に比べてより密着結合に濃縮する傾向が観察された（図 2 矢じり）．
一方で，特異性の高い阻害剤を用いた実験により，aPKC の活性が上記の HaCaT 細胞の密着結合の形成に必須
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であることも明らかにした．以上の結果を踏まえ，HaCaT 細胞では aPKC による claudin-4 の 195 番目のセリンの
リン酸化によって，密着結合の形成が制御されているのではないかと考えている．今後は，今回同定した密着結合
形成の制御機構が他の細胞にも存在するか否かを解明したいと考えている． （文責：青野）
During the developmental and organ regenerative processes, epithelial tissues actively construct complex archi-
tectures, where their differentiation programs are spatio-temporally regulated by the surrounding stroma, so that they
can effectively exert highly specialized functions in the established organs. We have focused on a morphogenic protein
epimorphin, which usually exists at the cytoplasmic surface of the stromal plasma membrane and functions as a t-










cent epithelia. By the last year, we determined molecular elements for its extracellular secretion and the signaling path-
way in the target cells. This year, we tried to elucidate how its intracellular and extracellular roles are functionally re-
lated and whether other t-SNARE molecules (syntaxin 1, 3, 4, 5, 6) share such intriguing molecular nature. In addition,
we investigated how epimorphin signaling impacts on the cyto-differentiation of normal keratinocytes (HaCaT). We
found that 1)the domain for epimorphin’s intracellular functions (SNARE domain) could determine the direction of epi-
morphin’s vectorial secretion, 2) other membraneous t-SNARE molecules (syntaxin 3, 4,) are extracellularly secreted
by the similar mechanism as that for epimorphin, and 3) the appropriate concentration gradient of epimorphin in the
epidermis is critical for the epidermal keratinization program. These results indicate that epimorphin and its related
molecules cooperatively play regulatory roles not only on the morphological but also on the functional differentiation in
the target tissues. Recently, an important finding was reported by researchers who have focused solely on cytoplasmic
functions of t-SNARE molecules, that is, the extracellular projection of epimorphin is clearly detectable in the activated
platelet cells, expanding its extracellular function to hematopoietic cell types. We will further investigate the molecular
mechanisms of these intriguing “double-life” proteins to establish a novel concept on the tissue morphoregulation.
(by Hirai Y.)
Another research project currently working on is the analysis of regulatory mechanisms of tight junction (TJ) for-
mation in keratinocyte. We have found that the localization of ZO-1, one of the components of TJ, changes in HaCaT,
human epidermal keratinocyte cell line, when this cell line is cultured with JNK inhibitor. In addition, claudin-4, an-
other components of TJ, was newly phosphorylated during this process.
In this period, we tried to find a kinase which phosphorylates claudin-4. During this process, we found that
claudin-4 contains a sequence which could be phosphorylatd by aPKC. Kinase assay demonstrated that the 195th ser-
ine of mouse claudin-4 was phosphorylated by aPKC in vitro. The 194th serine of human claudin-4 corresponding to
the 195th serine of mouse claudin-4 was phosphorylated in HaCaT cells cultured with JNK inhibitor, and the phospho-
rylated claudin-4 co-localized with ZO-1 at TJ. We also found that aPKC activity was required for both the claudin-4
phosphorylation and TJ formation in HaCaT. These findings suggest that aPKC regulates the TJ formation through the
phosphorylation of claudin-4.
Now we are examining whether the regulatory mechanism of TJ formation found in HaCaT cells is utilized in
other cells. (by Aono S.)
【業 績 目 録】
 誌上発表 
１）原著論文
Okugawa Y., Hirai Y. : Overexpression of extracellular epimorphin leads to impaired epidermal differentiation in Ha-
CaT keratinocytes. J. Invest. Dermatol. In press.
Miura K., Yoshino R., Hirai Y., Goto T., Ohshima S., Mikami K., Yoneyama K., Watanabe D., Sato M., Senoo H., Ko-
dama Y., Osawa Y., Brenner D.A., Watanabe S. : Epimorphin regulates spheroid formation by inducing pro-
teases in rodent hepatocytes through NF-κB J Hepatology. 47 : 834－843（2007）
Hirai Y., Bissell M. J., Radisky D. : Extracellular localization of epimorphin/syntaxin-2. Blood. 110 : 3082（2007）
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Hirai Y., Nelson C.M., Yamazaki K., Takebe K., Przybylo J., Madden B., Radisky D. : Non-classical export of epimor-
phin and its adhesion to αv-integrin in regulation of epithelial morphogenesis. J Cell Sci. 120 : 2032-2043（2007）
２）著 書




て－ 治療別冊．89 : 394－399（2007）
４）特 許
奥川洋司，平井洋平，大西一禎，栗山健一，辻野義雄 皮膚モデル構築物 特願 2007－287663
奥川洋司，平井洋平，大西一禎，栗山健一，辻野義雄 三次元疾患皮膚再構築物 特願 2007－287658
 学会等の発表 
１）学会・研究会発表
Aono S. : Phosphorylation of claudin-4 by aPKC is required for tight junction formation in a human keratinocyte cell
line．横浜市立大学 21 世紀 COE プログラム 国際シンポジウム Cell Polarity 2007（2007.12.9－10．逗子）
Yamazaki K., Madden B., Radisky D., Hirai Y. : Non-classical export of a morphogen epimorphin．京都大学再生医科
学研究所国際シンポジウム （2007.9.19．京都）
Okugawa Y., Hirai Y. : Effect of extracellular epimorphin on cyto-differentiation of keratinocyte cell line．京都大学再
生医科学研究所国際シンポジウム（2007.9.19．京都）
山崎恭子，Madden B., Radisky D.，平井洋平：形態形成因子エピモルフィンの細胞外分泌機構 第 40 回 日本発
生生物学会 第 59 回日本細胞生物学会 合同大会（2007.5.30．福岡）
青野真也，平井洋平：クローディン 4 のリン酸化はケラチノサイトのタイトジャンクション形成に関与する 第 40
回 日本発生生物学会 第 59 回日本細胞生物学会 合同大会（2007.5.28－30．福岡）
山本祥也，平井洋平：BMP-4 とラミン C による AHF／トリコヒアリン蛋白質の発現調節機構第 40 回 日本発生
生物学会 第 59 回日本細胞生物学会 合同大会（2007.5.29．福岡）
奥川洋司，大西一禎，栗山健一，辻野義雄，平井洋平：ケラチノサイトの細胞分化に及ぼす細胞外エピモルフィン
の影響 第 40 回 日本発生生物学会 第 59 回日本細胞生物学会 合同大会（2007.5.28．福岡）
２）講 演
平井洋平 形態形成誘導因子の新しい機能発現機構と組織の形態調節 第 6 回再生医療学会総会シンポジウム「多
細胞社会が特定構造を効率よく構築できるメカニズム」（2007.3.14．横浜）




Division of Technical Support
【研究支援概要】
再生医科学研究所における研究支援の一環として，病理組織標本作製を行っている．2007 年 1 月より 12 月末ま





・特殊染色（Azan stain, Alcian blue stain, Berlin blue stain, Dahl’s method, Elastica-Van Gieson stain, Giemsa
stain, Kluver-Barrera stain, Masson's tricrome stain, Maxwell’s stain, Nissl's stain, PTAH, Toluidine
blue stain, Safranin O-Fast green stain, Villanueva bone stain, von Kossa's method, Silver stain）
・免疫染色（αSMA, Desmin, vWF VIII, Vimenntin, CD68, CD31, EP2, Collagen type-I, Type-II, MAP2 等）
一方，自己研鑽として京都大学技術職員研修（専門，総合），実験病理組織技術研究会第 14 回総会・学術集会，




【業 績 目 録】
 誌上発表 
Korenaga T., Yan,J., Sawashita J., Matsushita, T., Naiki H., Hosokawa, M., Mori M., Higuchi K. Fu X, : Transmission
of amyloidosis in offspring of mice with AApoAII amyloidoshis, Am. J. Pathol. 168 : 898－906（2006）
 学会，研究会発表 
梅澤真樹子，阿部稚里，樋口京一，松下隆寿，細川昌則：SAMP1 における食事性脂肪による老化制御，第 22 回老
化促進モデルマウス（SAM）研究協議会（2007.7.26～27）
Institute for Frontier Medical Sciences
技術部－１６９－
．ナノメディシン融合教育ユニット














We are proud of foundation of Nano-Medicine Merger Education Unit, which is an educational organization with
the aim of nurturing talented experts who can drive translational research, display issue-solving ability, and create next-
generation industry in terms of “nano-medicine” generated only by merger of nano-technology, life science, and medi-
cine.
The unit is crossing over Graduate School of Medicine, Graduate School of Engineering, and Institute for Frontier
Medical Sciences to make abundant human resources of Kyoto University and new designated researchers grow to-
gether, as the result of which we can provide coordinated and fundamental education programs efficiently.
It is an ultimate goal of this unit to contribute to nurturing talent with issue-solving ability in new fields by provid-
ing practice and basic lecture about nano-medicine for experts in engineering and research in a specific field.
The essential role of Institute for Frontier Medical Sciences concerned with the activity of this unit in Kobe
Biotechnology Research and Human Resource Development Center is providing machinery, materials and staff, which
means comprehensive support of hard- and software. It is a pleasure that we can contribute to the promotion of Kobe






International Symposium on Regenerative Medical Therapy
(Institute for Frontier Medical Sciences, Kyoto University)
日時：2007 年 9月 19 日（水）20 日（木）
会場：芝蘭会館 稲盛ホール 京都市左京区吉田近衛町京都大学医学部構内北側 TEL : 075－753－9336
September 19, 2007 (Wed.)
Welcome remark, Prof. Hiroshi Matsumoto
(The Executive Director of Kyoto University)
Welcome remark, Prof. Norio Nakatsuji
(The Director of Institute for Frontier Medical Sciences, Kyoto University)
Chairperson : Prof. Kazuhiro Nagata
(Department of Molecular and Cellular Biology, Institute for Frontier Medical Sciences, Kyoto University)
The chemokine CXCL12-CXCR4 signaling and niches for hematopoietic stem cells and B lymphocytes
Prof. Takashi Nagasawa (Department of Immunobiology and Hematology, Institute for Frontier Medical Sciences,
Kyoto University)
Neurogenesis : a key for brain development and maintenance
Prof. Noriko Osumi (Division of Developmental Neuroscience, Tohoku University Graduate School of Medicine)
Roles of ADAM proteases in development of cardiovascular system
Prof. Atsuko Sehara-Fujisawa (Department of Growth Regulation, Institute for Frontier Medical Sciences, Kyoto Uni-
versity)
The stress of misfolded proteins : a systems approach to neurodegenerative disease and aging
Prof. Richard I. Morimoto (Department of Biochemistry, Molecular Biology and Cell Biology, Northwestern University,
USA)
Chairperson : Prof. Yasuhiko Tabata
(Department of Biomaterials, Institute for Frontier Medical Sciences, Kyoto University)
Induction of pluripotency by defined factors
Prof. Shinya Yamanaka (Department of Stem Cell Biology, Institute for Frontier Medical Sciences, Kyoto University)
Engineering of tissue not scar
Prof. Jöns Hilborn (Department of Materials Chemistry, Uppsala University, Sweden)
Tissue engineering approach to treat type I diabetes
Prof. Hiroo Iwata (Department of Reparative Materials, Institute for Frontier Medical Sciences, Kyoto University)
Poster Session
Reception
September 20, 2007 (Thur.)
Chairperson : Prof. Yuji Hiraki
(Department of Cellular Differentiation, Institute for Frontier Medical Sciences, Kyoto University)
Nanobiotechnology to investigate spatial control of cellular responses
Prof. Barbara A. Baird (Department of Chemistry & Chemical Biology, Cornell University, USA)
Understanding and maintaining human embryonic stem cells
Prof. Martin Pera (Center for Stem Cell and Regenerative Medicine, University of Southern California, USA)
A new model for development of hematopoietic stem cell
Group Director, Shin-Ichi Nishikawa (Laboratory for Stem Cell Biology, Center for Developmental Biology, Riken)
Human ES cell lines for biomedical research and drug discovery
Prof. Norio Nakatsuji (Department of Development and Differentiation, Institute for Frontier Medical Sciences, Kyoto
University)
Closing remark, Prof. Shimon Sakaguchi
(Department of Experimental Pathology, Institute for Frontier Medical Sciences, Kyoto University)




CHONDROMODULIN-I INHIBITS MIGRATION OF VASCULAR ENDOTHELIAL CELLS IN A CELL-TYPE SPECIFIC
MANNER
Shigenori Miura1, Jun Kondo2, Chisa Shukunami1, Kaori Mitsui2, and Yuji Hiraki1
1Department of Cellular Differentiation, Institute for Frontier Medical Sciences, Kyoto University
2Mitsubishi-Tokyo Pharmaceuticals Inc. Yokohama Research Center
POSTER 2
REGULATION OF THE DUAL ANGIOGENIC SWITCHING IN ENDOCHONDRAL BONE FORMATION
Aki Takimoto, Yuriko Nishizaki, Yuji Hiraki, and Chisa Shukunami
Department of Cellular Differentiation, Institute for Frontier Medical Sciences, Kyoto University
POSTER 3
MAINTENANCE OF THE HEMATOPOIETIC STEM CELL POOL BY CXCL12-CXCR4 CHEMOKINE SIGNALING IN
BONE MARROW STROMAL CELL NICHES
Tatsuki Sugiyama, Hiroshi Kohara, Mamiko Noda, and Takashi Nagasawa
Department of Immunobiology and Hematology, Institute for Frontier Medical Sciences, Kyoto University
POSTER 4
ANALYSIS OF MACRO-ENCAPSULATED ISLETS USING POLYVINYL ALCOHOL (PVA)
Zhi Qi, Meirigeng Qi, Naoaki Sakata, Chizuru Yamamoto, Goichi Yanai, Akihito Hiura, Shoichiro Sumi, and
Kazutomo Inoue
Department of Organ Reconstruction, Institute for Frontier Medical Sciences, Kyoto University
POSTER 5
STUDUES ON ELECTRO-FUSION OF MESENCHYMAL STEM CELLS AND PANCREATIC ISLET-CELLS
Yanai Goichi1, Hayashi Takashi2, Qi Zhi1, Hiura Akihito1, Sumi Shoichiro1, Inoue Kazutomo3, Shimabukuro Taka-
shi4
1Department of Organ Reconstruction, Institute for Frontier Medical Science, Kyoto University
2Gakkenntoshi Hospital
3Inoue Clinic Diabetes Center
4Jujo Rehabilitation Hospital
POSTER 6
GERM-LINE COMPETENCY OF MOUSE INDUCED PLURIPOTENT STEM CELLS SELECTED FOR NANOG EX-
PRESSION
Keisuke Okita1, Tomoko Ichisaka1, 2, and Shinya Yamanaka1, 2
1Department of Stem Cell Biology, Institute for Frontier Medical Sciences, Kyoto University
2CREST, Japan Science and Technology Agency
POSTER 7
NON-CLASSICAL EXPORT OF A MORPHOGEN EPIMORPHIN
Kyoko Yamazaki1, Benjamin Madden2, Derek C. Radisky3, and Yohei Hirai1
1Institute for Frontier Medical Sciences, Department of Morphoregulation, Kyoto University
2Mayo Clinic Proteomics Research Center
3Mayo Clinic Cancer Center
POSTER 8
OVEREXPRESSION OF EXTRACELLULAR EPIMORPHIN LEADS TO IMPARED EPIDERMAL DIFFERENTIATION
IN HaCaT KERATINOCYTES
Yoji Okugawa and Yohei Hirai
Annual Report 2007
５．学術集会 －１７２－
Department of Morphoregulation, Institute for Frontier Medical Sciences, Kyoto University
POSTER 9
CONTRIBUTION OF BONE MARROW-DERIVED MESENCHYMAL CELLS TO BONE REGENERATION INDUCED
BY BMP-2 RELEASE
Yu Kimura1, Nobuhiko Miyazaki1, Naoki Hayashi1, Satoshi Otsuru2, Katsuto Tamai2, Yasufumi Kaneda2, and
Yasuhiko Tabata1
1Department of Biomaterials, Institute for Frontier Medical Sciences, Kyoto University
2Department of Gene therapy, Graduate School of Medicine, Osaka University
POSTER 10
REGENERATION OF ANTERIOR CRUCIATE LIGAMENT BY BIODEGRADABLE SCAFFOLD COMBINED WITH
LOCAL CONTROLLED RELEASE OF BASIC FIBROBLAST GROWTH FACTOR AND COLLAGEN WRAPPING
Yuta Kimura1,2, Akishige Hokugo1, Tomoaki Takamoto1, Hisashi Kurosawa2, and Yasuhiko Tabata1
1Institute for Frontier Medical Sciences, Kyoto University, Research Center for Biomedical Engineering
2Department of Orthopedic Surgery, School of Medicine, Juntendo University
POSTER 11
PREPARATION OF IRON OXIDE NANOPARTICLES WITH DIFFERENT SIZES AND SURFACE POTENTIALS FOR
MRI LABELING OF STEM CELLS
Jun-ichiro Jo and Yasuhiko Tabata
Department of Biomaterials, Institute for Frontier Medical Sciences, Kyoto University
POSTER 12
RNA APTAMER AS A MOLECULAR TOOL FOR ANALYZING THE PROTEIN-PROTEIN INTERACTION
Ken-ichi Hohmura and Kazunori Hirayoshi
Department of Ultrastructural Research, Institute for Frontier Medical Sciences, Kyoto University
POSTER 13
AUTOMATICITY AND ION CHANNELS IN CARDIOMYOCYTES DERIVED FROM EMBRYONIC STEM CELLS
Hideki Uosaki1, Genta Narazaki1, Kentoku Yanagi2, Makoto Takano3, Takuhiro Hoshino1, Takahiro Ishii4, Takurou
Misaki2, and Jun K Yamashita1
1Laboratory of Stem Cell Differentiation, Stem Cell Research Center, Institute for Frontier Medical Sciences, Kyoto University
2First Department of Surgery, University of Toyama Graduated School of Medicine
3Department of Physiology, Jichi Medical University
4Department of Physiology and Biophysics, Kyoto University Graduate School of Medicine
POSTER 14
FORCED EXPRESSION OF ID2 IN FETAL THYMIC T CELL PROGENITORS ALLOWS SOME OF THEIR PROGENY
TO ADOPT NK CELL FATE
Shinji Fujimoto1, Tomokatsu Ikawa1, Tatsuo Kina1, and Yoshifumi Yokota2
1Department of Immunology, Institute for Frontier Medical Sciences, Kyoto University
2Department of Biochemistry, School of Medicine, Fukui University
POSTER 15
MENINGEAL CELLS INDUCE DOPAMINERGIC NEURONS FROM MOUSE EMBRYONIC STEM CELLS
Hideki Hayashi1,2, Asuka Morizane2, Masaomi Koyanagi2, Yoshiki Sasai3, Nobuo Hashimoto2, and Jun Takahashi1,2
1Department of Biological Repair, Institute for Frontier Medical Sciences, Kyoto University
2Department of Neurosurgery, Clinical Neuroscience, Kyoto University Graduate School of Medicine
3Organogenesis and Neurogenesis Group, Center for Developmental Biology, RIKEN, Kobe
Institute for Frontier Medical Sciences
５．学術集会－１７３－
POSTER 16
MOLECULAR ROLES OF Nanog IN MOUSE GERM CELL DEVELOPMENT
Shinpei Yamaguchi1, Hiroyuki Sasaki2, Norio Nakatsuji3, and Takashi Tada1
1Department of Stem Cell Engineering, Institute for Frontier Medical Sciences, Kyoto University
2Division of Human Genetics, National Institute of Genetics
3Department of Development and Differentiation, Institute for Frontier Medical Sciences, Kyoto University
POSTER 17
CYTOSOLIC CHAPERONIN CCT PREVENTS NEURONAL CELL DEATH WITH ALTERING POLYGLUTAMINE OLI-
GOMERIC AGGREGATE FORMATION
Akira Kitamura1, Hiroshi Kubota1, Masataka Kinjo2, Richard I. Morimoto3, and Kazuhiro Nagata1
1Department of Molecular and Cellular Biology, Institute for Frontier Medical Sciences, Kyoto University
2Laboratory of Molecular Cell Dynamics, Graduate School of Life Science, Hokkaido University
3Department of Biochemistry, Molecular Biology and Cell biology, Northwestern University
POSTER 18
A NOVEL THIOL REDUCTASE, ERdj5, IS REQUIRED FOR ER-ASSOCIATED DEGRADATION OF MISFOLDED
PROTEINS
Ryo Ushioda1, Jun Hoseki1, Kazutaka Araki1, Gregor Jansen2, David Thomas2, and Kazuhiro Nagata1
1Department of Molecular and Cellular Biology, Institute for Frontier Medical Sciences, Kyoto University
2Biochemistry Department, Faculty of Medicine, McGill University, Montréal, Canada
POSTER 19
REGULATION OF RETROELEMENT EXPRESSION AND GENOMIC DNA METHYLATION BY TDRD9/SPN-E IN
THE GERMLINE
Masanobu Shoji1, Takashi Tanaka1, Kouichi Kitamura1, Mihoko Hosokawa1, Yuzuru Kato2, Gen Kondoh1, Katsuya
Okawa3, Hiroyuki Sasaki2, Shinichiro Chuma1, and Norio Nakatsuji1
1Institute for Frontier Medical Science, Kyoto University ; 2Division of Human Genetics, National Institute of Genetics ; 3Bio-
molecular characterization unit, HMRO, Kyoto University
POSTER 20
SUSTAINED ACTIVATION OF MYC INDUCES DIFFERENTIATION AND CELL DEATH IN HUMAN EMBRYONIC
STEM CELLS
Tomoyuki Sumi1, Norihiro Tsuneyoshi1,2, Norio Nakatsuji1,2, and Hirofumi Suemori1
1Laboratory of Embryonic Stem Cell Research, Stem Cell Research Center, Institute for Frontier Medical Sciences, Kyoto Uni-
versity
2Department of Development and Differentiation, Institute for Frontier Medical Sciences, Kyoto University
POSTER 21
TRANSPLANTATION OF EMBRYONIC STEM CELL-DERIVED ENDODERMAL CELLS INTO MICE WITH IN-
DUCED LETHAL LIVER DAMAGE
Takamichi Ishii1,2, Kentaro Yasuchika2, Takafumi Machimoto2, Hirofumi Suemori1, Norio Nakatsuji1,3, Michiko
Saito4, Kenji Kohno4, Shinji Uemoto2, and Iwao Ikai2
1Laboratory of Embryonic Stem Cell Research, Stem Cell Research Center, Institute for Frontier Medical Sciences, Kyoto Uni-
versity
2Department of Surgery, Graduate School of Medicine Kyoto University
3Department of Development and Differentiation, Institute for Frontier Medical Sciences, Kyoto University
4Graduate School of Biological Sciences, Nara Institute of Science and Technology (NAIST)
POSTER 22
EXPRESSION OF P16INK4A GENE IS ASSOCIATED WITH SENESCENCE OF HUMAN MESENCHYMAL STEM
CELLS, AND SILENCED BY DNA METHYLATION DURING IN VITRO EXPANTION
Tomoki Aoyama, Kotaro R Shibata, and Junya Toguchida




APPROACH TO SURFACE MARKERS OF HUMAN MESENCHYMAL STEM CELLS USING IMMORTALIZED HU-
MAN BONE MARROW STROMAL CELLS
Kenichi Fukiage1, Tomoki Aoyama1, Kotaro R. Shibata1, Seiji Otsuka1, Moritoshi Furu1, Takashi Nakamura2, and
Junya Toguchida1
1Department of Tissue Regeneration, Institute for Frontier Medical Sciences, Kyoto University
2Department of Orthopedic Surgery, Kyoto University
POSTER 24
MICRODOMAINS AND MEMBRANE-SKELETON-INDUCED COMPARTMENTS AS STUDIED BY SINGLE-
MOLECULE TRACKING OF GPI-ANCHORED PROTEINS AND A PHOSPHOLIPID
Kenichi Suzuki1, Takahiro Fujiwara1, Michael Edidin2, and Akihiro Kusumi1
1The Institute for Frontier Medical Sciences, Kyoto University, ICORP-JST
2Department of Biology, The Johns Hopkins University, Baltimore 21218.
POSTER 25
CONTROL OF IMMUNE RESPONCES BY ANTIGEN-SPECIFIC REGULATORY T CELLS EXPRESSING THE FO-
LATE RECEPTOR 4
Tomoyuki Yamaguchi and Shimon Sakaguchi
Department of Experimental Pathology, Institute for Frontier Medical Sciences, Kyoto University
POSTER 26
DESIGN OF CHIMERIC PROTEINS FOR CONTROLLING NEURAL CELL FUNCTIONS IN COLLAGEN SCAF-
FOLDS
Koichi Kato1, Hiroko Miyazaki1, Yuji Teramura2, and Hiroo Iwata1
1Department of Reparative Materials, Institute for Frontier Medical Sciences, Kyoto University
2Department of Polymer Chemistry, Graduate School of Engineering, Kyoto University
POSTER 27
MICROENCAPSULATION OF ISLETS WITHIN ULTRA-THIN MEMBRANES OF POLY(VINYL ALCOHOL)
Yuji Teramura1, Yoshihiro Kaneda2, and Hiroo Iwata2
1Department of Polymer Chemistry, Graduate School of Engineering, Kyoto University
2Department of Reparative Materials, Institute for Frontier Medical Sciences, Kyoto University
POSTER 28
HEALING EFFECTS OF EGCG ON BURN WOUNDS IN MICE
Hak Hee Kim1, Takeshi Kawazoe2, Shigehiko Suzuki2, Kazuaki Matsumura1, Sadami Tsutsumi1, and Suong-Hyu
Hyon1
1Department of Medical Simulation Engineering, Institute for Frontier Medical Sciences, Kyoto University
2Department of Plastic and Reconstructive Surgery, Graduate School of Medicine, Kyoto University
POSTER 29
CYTOPROTECTIVE EFFECT OF EPIGALLOCATECHIN-3-GALLATE IN NEONATAL HUMAN TARSAL FIBRO-
BLASTS
Jung Yoon Bae, Dong-Wook Han, Jun Kanamune, Sadami Tsutsumi, and Suong-Hyu Hyon
Department of Medical Simulation Engineering, Institute for Frontier Medical Sciences, Kyoto University
POSTER 30
APPLIACTION OF EPIGALLOCATECHIN GALLATE-RELEASING POLY(L-LATIDE-co-ε-CAPROLACTONE) TO
DRUG ELUTING STENTS : ATTENUATED BEHAVIORS OF VASCULAR SMOOTH MUSCLE CELLS AND PLATE-
LETS
Hanhee Cho, Dong-Wook Han, Kazuaki Matsumura, Sadami Tsutsumi, and Suong-Hyu Hyon
Department of Medical Simulation Engineering, Research Center for Nano Medical Engineering, Institute for Frontier Medical




REGENERATION OF CENTRAL NERVOUS TISSUE USING A COLLAGEN SCAFFOLD AND ADIPOSE-DERIVED
STROMAL CELLS
Akira Nakada, Seijun Fukuda, Satoshi Ichihara, Shin-ichi Itoi, Yuji Inada, Katsuaki Endo, and Tatsuo Nakamura
Department of Bioartificial Organs, Institute for Frontier Medical Sciences, Kyoto University
POSTER 32
A TISSUE-ENGINEERED PROSTHESIS FOR THE REPLACEMNT OF THE LEFT MAIN BRONCHUS
Toshihiko Sato, Masato Araki, Satoshi Ichihara, Seijun Fukuda, and Tatsuo Nakamura
Department of Bioartificial Organs, Institute for Frontier Medical Science, Kyoto University
POSTER 33
DEVELOPMENT OF NEW NERVE GUIDE TUBE FOR LONGER NERVE DEFECTS
Satoshi Ichihara1, 2, Yuji Inada1, Akira Nakada1, Katsuaki Endo1, Takashi Azuma3, Ryusuke Nakai3, Sadami Tsut-
sumi3, Hisashi Kurosawa2, and Tatsuo Nakamura1
1Department of Bioartificial Organs, Institute for Frontier Medical Sciences, Kyoto University
2Department of Orthopedics Surgery, School of Medicine, Juntendo University
3Department of Medical Simulation Engineering, Institute for Frontier Medical Sciences, Kyoto University
POSTER 34
APPLICATIONS OF LASER WELDING TO TITANIUM DENTAL PROSTHESES
Toshihiro Togaya
Department of Nano Biomechanism, Institute for Frontier Medical Sciences, Kyoto University
POSTER 35
THE VERTEBRATE PHYLOTYPIC STAGE AND AN EARLY BILATERIAN-RELATED STAGE IN MOUSE EMBRYO-
GENESIS DEFINED BY GENOMIC INFORMATION
Naoki Irie and Atsuko Sehara-Fujisawa
Department of Growth Regulation, Institute for Frontier Medical Sciences, Kyoto University
POSTER 36
ROLE OF MEMBRANE-BOUND PHOSPHOLIPASE UPON EARLY MOUSE EMBRYOGENESIS
Hiromasa Takemura1, 2, Hiromasa Tojo2, and Gen Kondoh1
1Laboratory of Animal Experiments for Regeneration, Institute for Frontier Medical Sciences, Kyoto University




























Institute for Frontier Medical Sciences
５．学術集会－１７７－
５－２ セミナー
開催日 講演者・所属 演 題 セミナー名 主催分野









2007. 1.30 貫名 信行
理化学研究所脳科学総合研究
センター
ポリグルタミン病の分子メカニズム 第 135 回細胞生物学
セミナー
細胞機能調節学分野
2007. 3. 5 渋谷 周作
Department of Biology, Uni-
versity of North Carolina at
Chapel Hill
Rb-independent termination of E2F-























2007. 3.22 Yasuhiro Sawada
















2007. 7. 6 Richard Morimoto
(Northwestern Univ., USA)










2007. 7.12 Richard Morimoto
(Northwestern Univ., USA)










2007. 7.20 Richard Morimoto
(Northwestern Univ., USA)
















2007. 9. 1 Katharina Gaus
Centre for Vascular Research,
School of Medical Sciences,
University of New South
Wales
Membrane structure at T cell activation







開催日 講演者・所属 演 題 セミナー名 主催分野








2007. 9.10 Wonhwa Cho
Department of Chemistry,
University of Illinois in Chi-
cago
Expanding Roles of Lipids in Cell Sig-





2007.10. 3 Godfried W van der Heijden
(Carnegie Institution, USA)
Not So Static After All : Massive Nu-
cleosome Replacement in the Sex




2007.10. 4 Jurgen Roth
(University of Zurich, Switzer-
land)
Protein Quality Control : Subcellular







Heterogeneity of the human hema-




2007.11. 9 Phoebe S Leboy
University of Pennsylvania







ics and Developmental Biol-
ogy Center, National Heart,
Lung, and Blood Institute, Na-
tional Institutes of Health,
USA





2007.11.21 Kathryn SE Cheah
(University of Hong Kong)
Procollagen IIA modulates BMP con-










































CNRS UMR 5091 Université
de Bordeaux
Brighter and smaller : the indefinite







Cell Biology, Department of
Cell Biology, The Scipps Re-
search Institute
Integration of mechanical and chemical





Institute for Frontier Medical Sciences
５．学術集会－１７９－
５－３ 研究発表会
第3回再生医科学研究所 若手発表会プログラム（2007 年 3月 29 日開催 東館 5階 ルーフテラス）
発表者 所属 演題名
市 原 理 司 臓器再建応用分野 末梢神経再建のための人工神経
沖 田 圭 介 再生誘導研究分野 第 2 世代 iPS 細胞の開発
鬼 頭 昭 彦 生体機能調節学分野 SLAM と制御性 T 細胞
伊 藤 錦 哉 組織再生応用分野 MSC 抽出技術の開発
中 井 隆 介 シミュレーション医工学研究領域 DiffusionMRI を使用した生体組織機能の高精度評価法の開発
廣 澤 幸一朗 ナノバイオプロセス研究領域 パターン化抗原膜基板を用いた IgE 受容体を介する信号伝達機構の研究
田 中 賢 治 ナノバイオプロセス研究領域 細胞膜上のラフトマイクロドメインの 1 分子追跡による研究
柴 田 昭 裕 ナノバイオプロセス研究領域 細胞内シグナル分子 Rac1 の活性化サイクルの 1 分子可視化
吹 上 謙 一 組織再生応用分野 不死化 MSC を用いた MSC 表面マーカーへのアプローチ
毛 利 公 美 生体分子設計学分野 Paired box gene 1（Pax1）は軟骨分化を抑制する
長 澤 孝 治 細胞機能調節学分野 小胞体関連分解機構における小胞体膜タンパク質複合体 TRAP の機能解析
奥 川 洋 司 組織分化制御学研究部門 エピモルフィンと表皮分化制御
城 潤 一 郎 生体材料学分野 遺伝子治療効果を増強させるドラッグデリバリー技術の開発
漆 智 器官形成応用分野 PVA マクロカプセル化膵島の研究
中 路 正 組織修復材料学分野 増殖因子配向固定表面を用いた神経幹細胞の分化制御
曹 漢 姫 シミュレーション医工学研究領域 緑茶ポリフェノールを用いたコラーゲンの架橋とその組織工学への応用
木 村 祐 生体材料学分野 生体組織の再生誘導に必要な足場・DDS 技術
寳 関 淳 細胞機能調節学分野 小胞体関連分解における新しい因子～ジスルフィド結合の切断を担う還元酵素ERdj5
荒 木 政 人 臓器再建応用分野 呼吸器外科領域への新しい接着剤の応用









1. DDS 技術を利用した血管新生誘導治療の現状………………………………………………………田畑 泰彦（生体材料学分野）
2. 脳血管内治療用デバイスの開発 ………………………○岩田 博夫（組織修復材料学分野）、滝 和郎（三重大学脳神経外科）
3. インクジェット法による臨床用 DNA マイクロアレイの開発…………





6. 1 分子追跡によって細胞膜がはたらく仕組を解く………………………………………………………楠見 明弘、○鈴木 健一
（ナノ再生医工学研究センター ナノバイオプロセス研究領域）
7. in situ Tissue Engineering の胸部外科への臨床応用 ……………………………………………中村 達雄（臓器再建応用分野）
8. ポリビニルアルコールによるマクロカプセル化膵島について …………………………………角 昭一郎（器官形成応用分野）
9. 幹細胞を用いた臨床試験へのハードル …………………………………………………………戸口田 淳也（組織再生応用分野）
特別講演
医療機器開発を取り囲む環境－日中米欧の現状－ ……………………小泉 和夫（財団法人 医療機器センター 専務理事）
京都大学再生医科学研究所 第 2回公開講演会
再生医学の最先端研究－医学と工学とのつながり－
日 時：平成 19 年 7 月 28 日 午後 2 時 00 分～午後 4 時 10 分
場 所：京都大学百周年時計台記念館 1 階百周年記念ホール
開会挨拶
「シミュレーション医工学は面白い」 再生医科学研究所 堤 定美教授
「万能幹細胞とはなぁに？」 再生医科学研究所 山中 伸弥教授




塩 田 浩 平（京都大学大学院医学研究科教授）
中 畑 龍 俊（京都大学大学院医学研究科教授）
鍋 島 陽 一（京都大学大学院医学研究科教授）
伊 藤 紳三郎（京都大学大学院工学研究科教授）
北 村 隆 行（京都大学大学院工学研究科教授）
西 田 栄 介（京都大学大学院生命科学研究科教授）
◆ 京都大学再生医科学研究所職員等（平成 20 年 1 月 1 日現在）◆
所 長（兼）：坂 口 志 文 副所長（兼）：戸口田 淳也
■ 生体機能学研究部門 ■
〈細胞機能調節学分野〉
教授：永田和宏 准教授：細川暢子 助教：久保田広志 産学官連携助教：寳関 淳
講師（非常勤）：目加田英輔，平岡 泰，野地博行 技能職員：島田道子 教務補佐員：石田玉美，金森和美
技能補佐員：中川澄江 技術補佐員：福田泰子





教授：坂口志文 助教：山口智之 産学官連携助教：小野昌弘 講師（非常勤）：坂口教子，清水 淳，大倉永也
教務補佐員：森田博子 事務補佐員：高山みな
大学院生：鬼頭昭彦，橋本 求，島 友子，前田伸治，瓜生英尚，吉岡弓子，岸 歩美，瀬藤和也，野田裕美
クレスト派遣職員：Kajsa Wing 研究生：寺平 晋，Paz Prieto Martin
〈生体システム制御学分野〉







教授：開 祐司 准教授：宿南知佐 助教：近藤俊哉 講師（非常勤）：近藤 淳，鄭 雄一，小守壽文，今井賢治







研修員：小俣和彦 大学院生：木村 祐，城潤一郎，劉 健，高本智紹，今村正明，小川源太郎，根来宏光，山村省吾，
宮崎伸彦，小川敏弘，永根健太郎，林 直樹，吉田雅貴，高藤義正，谷郷智美，土井規央，炭多晃波，折口智哉
受託研究員：安部智之，堀内祥行，川上尚章 研究員（COE）：上田寛樹 民間等共同研究員：園田 浩





産学官連携研究員：戸田満秋，井上祐貴 講師（研究機関研究員）：Njatawidjaja Ellyana 研修員：藤田 聡









教授：山中伸弥 産学官連携講師：段 孝 助教：中川誠人 産学官連携助教：高橋和利
CREST 技術員：一阪朋子，成田 恵 産学官連携研究員：小柳三千代 日本学術振興会特別研究員：沖田圭介，前川桃子
特任若手研究員：八戸宏二郎 教務補佐員：岡田亜紀，瀧澤奈々子 技能補佐員：飯塚當近 事務補佐員：井山諒子












准教授：高橋 淳 研究員（COE）：林 英樹 事務補佐員：五味淵淑子 技術補佐員：窪田 慶
大学院生：土井大輔，菊地哲広，五味正憲，鷲田和夫，植村 真
〈組織再生応用分野〉
教授：戸口田淳也 助教：青山朋樹 民間等共同研究員：小林 明
事務補佐員：安田尚代，安藤嘉奈子 技術補佐員：上田路子
大学院生：吹上謙一，光野芳樹，布留守敏，伊藤錦哉，金 永輝，梶田洋一郎，那須 輝
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〈器官形成応用分野〉




















准教授：末盛博文 産学官連携助教：角 智行 研究員（NEDO）：宮崎隆道，石井隆道
研究員（WPI）：※山内香織 教務補佐員：采女久実子，後藤律子 大学院生：安達啓子，福光 剣，恒吉法尋
〈幹細胞分化制御研究領域〉






教授：高橋恒夫 准教授：古江 － 楠田美保















教授：堤 定美 准教授：玄 丞烋 講師（非常勤）：南部敏之，茂木伸夫，菅原明喜，中島直喜 特任助教：松村和明
事務補佐員：上村幸代，小柴里美
大学院生：金 学嬉， 漢姫，李 英哲，中井隆介，蔡 毅，山本 宏， 庭胤，原田雅樹，手嶋晋太郎，猪熊宏幹，
堀内 亮，中村淳一


















専門職員（総務グループ長）：籏谷文一 主任：坂 令子 事務補佐員：中瀬安子，戸倉理恵子，小山みさを
派遣職員：西田陽子 専門職員（経理グループ長）：北野和男 専門職員：福島慎吉 主任：三原一晃






Institute for Frontier Medical Sciences
６．協議員・教職員名簿－１８５－
Annual Report of the Institute for Frontier Medical Sciences
Kyoto University 2007
京都大学再生医科学研究所年報 2007
2008 年 3 月 18 日 印刷 2008 年 3 月 25 日発行
発 行 京都大学再生医科学研究所
京都市左京区聖護院川原町53 〒606－8507
印 刷 北斗プリント社
